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It is not often that one lighting 
company can claim the world 
première of a lamp, but Thorns did 
it some ten years ago when they 
produced the now world famous CSI 
lamp used for lighting stadia for 
outdoor television all over the 
world. Now the company has taken 
it a step further, first by introducing 
a hot restrike version of this lamp 
and then by developing a tin halide 
lamp which is especially designed for 
use in Film and TV studios. We make 
no bones about giving this important 
lamp development pride of place in 
this issue of Lighting Journal. 

Lighting engineering is a complex 
subject embracing the design of and 
manufacture of lamps and 
luminaires as well as their 
application to buildings, streets and 
other locations. Articles on the 
techniques of testing lighting 
equipment for compliance with 
international safety standards, on 
the importance of industrial lighting 
to our national welfare and the 
industrial use of X-rays also find a 
place in this issue, and we are 
honoured to print a short article by 
Dr Marsden, the President of CIBS, 
on the work his department is doing 
for the DoE on the evaluation of 
street lighting. 

A glance at some uses of 
floodlighting and work done by 
Thorn companies in Europe 
completes an issue that we hope will 
provide something of interest for 
every reader of the Journal. 
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In the last fifteen years, Thorn 
Lighting has provided no less than 
four Presidents of the Illuminating 
Engineering Society; Dr Strange, 
Dr Ballin, Mr Hewitt and 
Mr Willoughby. This year, 

Dr “Mike” Marsden has been 
elected President of CIBS, the body 
that combines the former IHVE and 
IES into a single Chartered 
Institution. 

Dr Marsden played a considerable 
part in the smooth amalgamation of 
the two societies, and during his 
term of office he will not only chair 
the Council of the Chartered 
Institution of Building Services, but 
will liaise with other Institutions 
advising Government on building 
matters as well as attending 
functions of the Institution, and 
especially of its Lighting Section in 
London and the Provinces. 

His career in Electrical 
Engineering commenced when, after 
completing military service, he 
gained his BSc honours degree at 
Manchester in 1952. He became a 
lecturer at the Royal College of 
Military Science and went on from 
there to Nottingham University in 
1958. He gained his MSc in 1962 for 
a thesis on Visual Performance and 
Lighting Codes and his PhD in 1968 
for work on the relationship between 
Brightness and Luminance. He left 
Nottingham University in 1969, and 
after a visit to the USA as Visiting 
Professor to the College of 
Architecture, Virginia Polytechnic 
Institute, was appointed Manager, 
Lighting Research and 
Development, at Thorn Lighting and 
is now also General Manager of the 
Jules Thorn Lighting Laboratories at 
Enfield. 

He has held some thirty-two 
offices in professional bodies and 
published as many papers and he 
was joint editor of the textbook 
“Light and Lighting” when its 
second edition was published in 
1972. 

He is married, has four children 
and still finds time to enjoy walking, 
mountaineering and music, and is 
assistant choirmaster at his local 
church at Harlow, Essex. 


PAR 64, hot restrike CID lamp. 
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A new compact source, 1kW lamp 
has been specifically designed by 
Thorn for film lighting, although it 
will undoubtedly find application for 
colour television. This lamp 
combines the positive attributes of 
existing lamp designs, especially the 
CSI lamp, but in addition it 
possesses novel characteristics 
which are not exhibited by any 
other well-established discharge 
lamps. It is intended that the 1kW 
lamp will be the first of a range of 
compact source, iodide daylight, 
(CID) lamps which will be extended 
to both high and lower ratings. 


Discharge lamps and colour 
television 

Some ten years ago, with the 
advent of colour television, the 
discharge lamp made a major 
impact on the TV and film industry. 
The increased illumination levels 
required by colour TV created the 
demand for a light-source with high 
efficacy and good colour rendering 
and the CSI lamp was produced to 
fulfil this need and was used in 
sports stadia throughout the world. 


There has been much less ingress of 
discharge lighting into the television 
studios, as opposed to its use for 
outdoor lighting, and this can be 
attributed to the fact that lighting 
levels are more readily achieved 
with incandescent lamps in spite of 
the heat they generate which has 
brought beads of perspiration to 
many a brow. Tungsten lamps have 
the convenience of being able to be 
switched on and off instantaneously 
and may be dimmed over a 2:1 
intensity range with only a small 
change in colour temperature (about 
250K), a characteristic which until 
now has not been available with 
discharge lamps. 


Needs of the film industry 

The demands of the film industry 
are more stringent than those of 
television and are particularly 
pertinent to the spectral properties 
of the illuminant. Whereas the 
colour appearance of a TV picture 
may be adjusted electrically by 
varying the relative gain controls on 
the TV camera or TV set, much less 
flexibility is available when filming. 
Two types of filmstock are used; 
indoor film corrected to a colour 
temperature of 3200K, appropriate 
to tungsten filament lighting, and 
daylight film corrected to 5500K for 
location filming. 


Two sources currently in use 

The two major discharge sources 
which are presently used for CTV 
and film lighting are the Thorn CSI 
lamp and the European HMI 
compact source lamp. The rugged 
sealed-beam construction of the CSI 
lamp is particularly suited to the 
lighting of sports stadia, although its 
exceptionally high beam intensity 
has also led to its widespread use in 
location filming. With a colour 
temperature of approximately 
4000K, it is readily filtered to be 
compatible with either type of film 
stock. The HMI lamps were 
developed to meet the need 
established by the German Federal 
Television System. Although their 
initial application was for outdoor 
TV, their use has now spread to 
location lighting for films where the 
colour temperature of 5600K is 
appropriate for daylight filmstock. 


The Lamp Design 

The inherently robust construction 
of the CSI lamp is reproduced in the 
CID lamp which closely resembles it 
in appearance. The arc tube, which 
has a silica body, uses a single 
pinch to position the electrodes 
14mm apart. It is filled with a 
combination of mercury with tin and 
indium halides, chosen to produce a 
spectrum closely resembling that of 
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The Thorn CID lamp compared with an HMI 
lamp. (bottom) The standard and hot restrike 
CID lamps. 


daylight at 5500K.The halide dose is 
completely evaporated during lamp 
operation and this results in the 
electrical and photometric 
characteristics of the lamp being 
much less dependent on the 
temperature of the arc tube than is 
the case in lamps which use a 
saturated vapour pressure, as for 
example rare earth halide lamps. 

Earlier attempts to produce a tin 
halide lamp have mainly been 
concentrated on a lamp suitable for 
interior lighting with a large gap 
between the electrodes. Such lamps 
have suffered from arc bowing when 
operated in the horizontal position 
and arc instability or “snaking” 
when burnt vertically. Earlier work 
has also shown that the tin halide 
lamp is sensitive to trace quantities 
of oxygen and hydrogen. However, 
as a result of the effort that has been 
concentrated on tin halide lamps at 
Thorn Lighting over the past 
decade, improved processing 
techniques are used in the new 
range of CID lamps, so overcoming 
these problems. 


Lamp construction 

In its unjacketted form, the lamp, 
is housed in an unglazed ceramic 
cap with a bipin base, This 
construction makes mounting and 
replacement on site a simple matter 
compared with double-ended 
designs of lamp. The small size of 
the lamp allows most existing 
lanterns to be adapted to accept it. 
There may be a requirement for 
both hot or cold restrike capability 
depending on the specific 
application. The standard “cold 
start” lamp is constructed on a G22 
base, but this is inadequate to 
withstand the 30kV pulse required to 
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achieve a hot restrike without the 
possibility of tracking between the 
leads. The hot restrike lamp uses a 
G38 bipin base and the risk of 
tracking is overcome by slotting the 
quartz pinch and inserting a mica 
preform held in position by a 
corresponding slot in the cap. 


Sealed Beam construction 
Although studio lamps mounted in 
PAR sealed beam constructions have 
been common in the USA for many 
years, they are only slowly gaining 
ground in the United Kingdom. The 
CSI lamp, mounted in the PAR64 
reflector has proved itself as an 


CHARACTERISTICS OF 1KW HOT RESTRIKE CID LAMP 


Electrical Arc Voltage 


Nominal Arc Current 


Run-up Time 
Re-Start Time 


Arc Length 


Bare Lamp 
Lumen Output 


— 70-85 

— 15amp 

— 1 minute 

— Instantaneous 


Lumen Maintenance 
Correlated Colour Temp. 
General Colour Rendering Index Ra 


Rated Life 


Sealed Beam Lamp 


Peak Initial Beam Candlepower 


Beam Width (% peak) 
Field Angle (1/10 peak) 
Correlated Colour Temp. 


Colour Rendering Index Ra 


Rated Life 


— 85 
— 1000 hours 


efficient high-intensity light source 
suitable for stadia lighting and for 
outdoor television and filming. It is 
expected that the CID lamp 
mounted in the same sealed beam 
jacket will be equally successful for 
studio and location filming. 
Although the standard cold-start 
type of lamp is available, it is 
anticipated that the major studio 
requirement will be for the “hot 
restrike” lamps. In this design, a 
dichroic reflecting surface is used 
which reflects visible radiation but 
transmits infra red; not only do the 
insulating properties of the dichroic 
coating eliminate the possibility of 
flashover which would occur with an 
aluminised reflector during restart, 
but it also produces a cooler beam. 


Electrical Characteristics 

The 1kW CID lamps are designed 
to operate at a lamp voltage of 70-85 
volts but a nominal current of 15.0 
amps, using the ballast and ignitor 
which are currently used to operate 
the CSI lamp and are described in 
the following article in this issue. 
The electrical characteristics of the 
CID lamp are shown in fig. 1 which 
indicates the dependence of the 
lamp power, voltage and current 
upon changes in supply voltage 
when it is operated on a simple 
choke ballast. 

The transient characteristics of the 
lamp from a cold start with the 
choke ballast are shown in fig. 2. It 
can be seen that the lamp attains 
90% of its full lumen output within 
one minute. If the lamp is warm 
when ignited, an even shorter run- 
up time can be achieved. For 
instance, tests on a fully run-up hot 
restrike lamp show that if it is 
switched off for one minute and then 
re-ignited, it will attain 50% of its 
light-output within five seconds and 
90% within approximately 20 
seconds. 

The rated life of the unjacketted 
lamp is 500 hours, and that of the 
encapsulated type is increased to 
1000 hours. 


Lumen Maintenance and Colour 
Stability 

As shown in the table, the 
nominal efficacy of the 1kW CID 
lamp is 70 lumens per watt, and the 
maintenance throughout life is 
better than 90%. This excellent 
lumen maintenance is associated 
with the well-documented tungsten 
halogen cycle which prevents 
tungsten evaporated from the 
electrodes being deposited on the 
walls of the arc tube and attenuating 
the light output. The lamp efficacy 
is relatively insensitive to the power 
dissipation of the lamp. This is 
shown in fig 3, which illustrates the 
linear dependence ot lumen output 
on power dissipation. Over the 
wattage range indicated, (700-1150) 
the lamp colour is constant within 
measurement error. This 
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Fig. 1 Dependence of electrical characteristics of lamp on supply voltage. 
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| Fig. Transient behaviour of lamp operation after switch-on. 


characteristic, which is attributed to 
the dose being totally evaporated 
even at the lower wattage value, 
provides excellent colour stability 
against variations in supply voltage. 


Spectral Distribution 
The spectral distribution of the 

light from a CID lamp is designed to 
give a correlated colour temperature 
of 5500K and is shown in fig. 4. The 
accepted daylight distribution D55, 
corresponding to a north sky colour 
temperature of 5500K is also plotted 


on this graph. It is apparent that 
although the lamp emission 
spectrum is more peaky, the curves 
do have a similar form. The 
excellent colour rendering 
properties of the CID lamp is due to 
the high degree of continuity of its 
spectrum and this is the result of the 
tin halide molecular radiation. 
When evaluated by the CIE method, 
the general colour rendering index 
is 85. Both colour and colour 
rendering properties remain stable 
throughout life, 


Photometric Characteristics 

In the table can be seen the 
photometric characteristics of the 
sealed beam lamp. By placing the 
arc tube at the focus of the reflector 
it has been possible to achieve a 
peak intensity of 850,000 cd with a 
beam of 8° to half peak and 20° to 
one tenth peak intensity. Using the 
range of four standard PAR 64 glass 
lenses over the clear glass of the 
lamp makes a variety of beam 
angles possible. 


The Importance of Lamp Efficacy 
The most important property of 
lighting when shooting film or TV is 

that it should render the maximum 
picture quality in the most 
economical way. This means that the 
lamp used must be efficient; easy to 
install, adjust and control and must 
produce the right colour qualities. 
High lamp efficacy is important in 
keeping the electrical load to a 
minimum, and to allow the size and 
heat dissipation of the lanterns to be 
reduced. As with other discharge 
lamps, the range of CID lamps will 
give more than twice the light 
output of filament studio lamps of 
equivalent wattage and the lamp has 
a maintenance of light through life 
characteristic matching that of a 
tungsten halogen lamp. 


The Problem of “Beat” 

There is one adverse 
characteristic which is common to 
all discharge lamps operating on an 
AC supply on conventional ballasts. 
This is the problem of “beat”, 
caused by the fluctuation of the light 
at twice the supply frequency. The 
diminution of the light at every half 
cycle in a filament lamp is very 
little, for example a 500W lamp has 
a fluctuation of only 7%, but in 
discharge lamps it is much greater; 
the CSI lamps give a 62% ripple 
and in the case of the rare earth 
HMI lamps this fluctuation is in 
excess of 80%. In comparison, the 
CID lamp exhibits much less ripple, 
typically 45%. This gives much less 
likelihood of experiencing “Beat” 
problems when shooting at normal 
frame speeds. 


The Proof of the Lamp In Use 

The ultimate test of a lamp's 
suitability does not lie in the 
assessment of its colour properties 
by the correlated colour 
temperature and colour rendering 
index, but rests with the camera 
man and the results he gets in 
shooting daylight filmstock. 
Independent assessment of the CID 
lamp in comparison with other 
commercially available lamps has 
been most encouraging. 

One of the novel features of the 
CID lamp is its ability to vary the 
intensity over a limited range 
without any significant change in its 
colour properties. This not only 
results in the colour of the light it 
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Fig. 3 Dependence of optical characteristics of lamp on power dissipated. 
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Fig. 4 Typical spectral power hystogram. 


emits being insensitive to mains 
voltage fluctuations, but offers the 
prospect of lamp dimming. 


Future Trends 

The 1kW CID lamp is already in 
demand for location filming. In 
particular the PAR 64 sealed beam 
unit with its high intensity, provides 
high-lighting effects that compete 
with the carbon arc. The next rating 
to be made available will be a 
2-2%2kW lamp with a lumen output 
in excess of that of a 5kW tungsten 


filament lamp. 

The hot restrike designs have 
already increased the convenience 
of the discharge lamp. Already on 
the horizon are prototype designs 
for electronic ballasts which will 
provide completely flicker-free, 
dimmable illumination. These 
ballasts with their associated high 
efficiency, light weight and 
flexibility of supply voltage should 
extend the important convenience 
factor so essential to location 
filming. 


The improved floodlight housing for the CSI 


or CID lamp. 


Partially as a result of the 
introduction of the 1kW sealed-beam 
hot-restrike lamp, described in the 
previous article, a floodlight to 
supersede the OM 1000 was required 
to retain the features of low windage 
profile, and to include many 
additional features. 

The 1 kW CSI lamp and OM 1000 
floodlight have served us well for 
almost a decade. The first 
installations of a CSI floodlighting 
system were installed during the 
close season of 1970 for West Ham 
United football club. Articles 
appeared in issues 6 and 10 of the 
“Lighting Journal” on the 
introduction and early days of CSI 
floodlighting and issues 13 and 19 
described installations of OM 1000 
floodlights with 1 kW sealed beam 
CSI lamps in Iran and the Arabian 
Gulf, and the use of CSI for outdoor 
broadcasting purposes. 


Design Council Award 

The innovative development of the 
CSI lamp has been recognised by a 
Design Council award. In fact the 
compact light source which 
permitted the development of a small 
powerful floodlight (the CSI lamp has 
a peak beam candle power of 1.5 
million candelas) represented a 
major step forward. High 
illuminance specifications of colour 
TV transmissions could be achieved, 


without increased wind loading on 
towers or suffering penalties on 
electrical loading. It would perhaps 
be possible simply to accept the 
success of CSI, but instead the 
research and development teams at 
Leicester and the Fittings Design 
and Engineering Department at 
Enfield have continued to improve 
and develop the products to meet 
challenging new specifications. A 
new floodlight has been developed 
to meet the most arduous conditions 
of stadia lighting, and to take the 
new CID lamp described in the 
previous article to meet the 
specialised requirements of the film 
and TV industries. 


Assessing the design problem 
From the outset it was clearly a 
case for close co-operation between 

lamp engineers and luminaire 
designers. Before embarking on this 
venture, a design team examined 
several existing floodlighting 
schemes and visited places where 
installation work was in progress in 
order to assess the strengths and 
weaknesses of the existing product. 
Electrical contractors were 
consulted regarding their initial 
installation experience and the 
subsequent operational performance 
of the system. Mounting locations on 
head frames and stand roofs were 
examined to permit ease of access 


improved 


CSI 
floodlight. 


D. C. T. Brooks and P. Davenport 


Mr. Brooks is Product Manager for 
Outdoor Lighting and Mr. 
Davenport for Control Gear & 
Accessories. 


for aiming and re-lamping 
luminaires, and to ensure that the 
safety of the installer was not put at 
risk. Preliminary design proposals 
were matched to problems 
encountered in the field and 
modified appropriately. Special 
considerations for overseas projects 
such as high ambient temperatures 
and dusty conditions were 
incorporated in the design. 

With the bulk of market research 
complete, the task of getting down 
to design details began. Thermal 
limitations, safety standards, 
performance criteria and other 
parameters were established. 
Prototypes were built and subjected 
to extensive testing in the Enfield 
laboratories. Development of a 
specialised ignitor necessary to 
restrike the sealed-beam hot restrike 
lamp proceeded parallel to the 
luminaire programme. 

The main specifications of the new 
floodlight are shown overleaf; 
in fact there are two floodlights 
using the same basic housing, but 
with ignitors for standard sealed- 
beam or hot restrike lamps as 
appropriate. 


The importance of hot restrike 
Perhaps the single most important 

introduction is the hot restrike 

facility. When in 1970, the first CSI 


floodlight appeared, the 


7 


Stirrup mounted to front casting i 
Mmmm hole "emm | 


296mm 


Dimensions of floodlight and detail of gear compartment. 


requirement for an instant start 
facility in the event of a voltage dip 
or failure was negligible. However, 
in the ensuing years, hot restrike 
became essential and the OQ 1000 
HR fitting was developed to make 
use of the sealed beam type of both 
CSI and CID lamps and to meet a 
growing demand for hot restrike 
studio floodlighting. 


Momentary extinction of supply 

In addition to its use in film 
studios, hot-restrike has advantages 
in outdoor installations in countries 
where the power supply is 
unreliable or has poor regulation and 
there is an increased risk that the 
floodlighting will be extinguished 
either due to power failure or toa 
momentary interruption in the 
supply. All standard discharge 
lamps take time to cool down before 
any attempt can be made to restart 
them. With the OQ 1000 HR, the 
ignitor will restart the lamp 
automatically, immediately the 
power is restored. 

Where the interruption of the 
supply is only momentary, hot 
restrike allows full floodlighting to 
be maintained in circumstances 
where standard discharge lamps 
would remain extinguished for at 
least ten to twenty minutes. Where 
there are standby generators, power 
can be made available and a return 
to full lighting achieved very 
quickly, so that activities continue 
without interruption. Where colour 
TV is involved, particularly of 
important international events where 
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TV pictures are a valuable 
commodity, the protection against 
loss is an important factor which hot 
restrike can provide. 

Security is also of paramount 
importance, especially where large 
crowds are gathered. The 
continuation of full floodlighting, 
which often uses spill light for this 
purpose, is an essential part of 
overall security for such events, as 
the sudden and unpredicted loss of 
light can lead to crowd 
disturbances, theft and violence. 


The effect of the dichroic reflecting 
surface 

As stated in the preceding article 
a 1 kW CID or CSI lamp requires a 
pulse voltage of 30 to 35 kV to 
initiate the immediate hot 
restriking of the lamp and a special 
version of the lamp with a dichroic 
coated reflector is necessary to 
ensure that adequate creepage and 
clearance distances are observed. 
This creates a thermal problem for 
the luminaire designer, since the 
infra-red radiation passed through 
this coating is much in excess of that 
passed through the aluminised 
reflecting surface of the standard 
PAR 64 version of the lamp. 


Basic principles of an ignitor 

In order to assess the specification 
for a hot restrike ignitor, one must 
first consider the “cold” starting of a 
1 kW: CID or CSI lamp. Tests have 
established that a pulse voltage in 
the order of 9kV applied for a period 


1kW sealed beam CS 
and CID 


Specification for OQ 1000 series floodlights 


OQ 1000HR 


1kW sealed beam hot 
re-strike CSI and CID, 


to incorporate ignitor to incorporate hot 


re-strike ignitor 


ballast/PFC remote 


| single stirrup or 4-way array 


BS 4533: 2,5 
BSI Safety-Marked 


(IEC 598) 


IP 54 Dustproof, splashproof. Class 1 luminaire: 
Minimum ta 35°C — outdoor ta 40°C. 


| Narrow to wide beam spread achieved by use of selection | 


of interchangeable clear and prismatic front glasses. 


a) Simple lamp insertion and replacement. 

b) Flexibility to change front glass on site and give 
positive location of glass without impairing the seal. 

c) Robust retaining catches to obtain easy access for 

re-lamping, 

d) Lowwindage. 

e) LM6-M aluminium castings with high temperature 
paint finish. 

f) Long service life. 

g) Facility for re-lamping from rear of luminaire for 
finodiighting. From front for TV/Studio use. 


of up to 7 seconds will establish an 
arc in the lamp. 

The circuit shown in fig. 1 has 
been successfully used since the 
introduction of the CSI lamp. Its 
only limitations are that a manual 
switch or a delay relay is needed to 
provide the initial seven second’s 
energisation of the ignitor, and the 
necessity for manual resetting of the 
circuit in the event of a voltage dip 
or failure resulting in the extinction 
of the lamp. The second, perhaps, 
presents the potentially greater 
problem, since it is coupled with the 
fact that, in common with other 
metal halide lamps, a CSI or CID 
lamp, mounted in a luminaire, takes 
something in the order of 16 minutes 
to cool down before it will restrike. 


Requirements for the ignitor 
Beside the requirements for 
automatic resetting of the ignitor 
and the high pulse voltages needed, 
the ignitor must operate on 
220/240V 50 or 60 Hz supplies with 
satisfactory starting, down to 200 
volts. It must function reliably in the 
temperatures experienced in the 
vicinity of the lamp (i.e. a case 
temperature of 85°C) and 
automatically provide a three- 
second starting pulse to the lamp. 
This is in fact a tough specification, 
requiring a compact unit to 
generate high voltage pulses 
throughout a range of supply 
conditions and to operate reliably 
and automatically in high, localised 
ambient temperatures. Minimising 
distance from ignitor to lamp to 
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Fig. 1 Standard ignitor 


avoid attenuation of the pulse 
placed a restriction on the 
arrangement of components and 
required careful selection of materials 
to operate at high temperatures. To 
capitalise on the small size of the 
lamp, the ignitor, too, had to be a 
comparably small device. Tests 
based on a “bread board” design 
proved the electrical performance 
before models were built for testing 
in prototype luminaires. 


The operation of the instant start 
ignitor 

The explanation of the diagram 
(Fig 2) is as follows: . 

The output from transformer Tl is 
connected to the high voltage 
capacitor Cl. As this capacitor 
charges, the voltage across the 
capacitor reaches a value which is 
high enough to break down the 
spark gap. When this breakdown 
occurs the energy in the capacitor is 
transferred to the primary of the 
output transformer T2 through the 
spark gap. The output transformer 
steps up the voltage, to the level 
required to start the 1 kW CSI or 
CID hot restrike lamp, causing a 
high voltage oscillatory discharge at 
about 1 to 3 MHz between the lamp 
electrodes. 

The input power to transformer T1 
is controlled from the components 
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Fig. 2 Hot restrike ignitor 


packaged on the printed circuit 
board. 

When power is available to the 
system the components on the 
printed circuit board sense the 
power and start an electronic timer. 
The output from this timer operates 
two relays. One of these relays 
connects the power to the input of 
transformer Tl via a triac. This 
permits the generation of the high 
voltages required to start the lamp. 
At the same time a second relay 
operates and connects an ignition 
support system (across the lamp), 
comprising a resistor and a 
capacitor (C2) mounted near the 
printed circuit board. The timer 
continues to operate the relays for 
1% to 2 seconds after the power has 
been sensed and then the timer 
resets turning off the relays. This 
completes the normal starting of the 
lamp. 

If during the course of operation 
of the system there is a power 
failure, the components of the 
printed circuit board will sense the 
lack of power and when the power is 
restored the starter will re-operate 
and start the lamp automatically. 


Helping the customer to make the 
best use of the floodlights 

The finished product not only fully 
meets the marketing specifications, 


but complies with the Safety Mark 
requirements of the British 
Standards Institution. But the 
manufacture of the product is not 
the end of the story. With 
development work completed and 
production models leaving the’ 
Hereford factory, begins the 
application of the new floodlight to 
actual lighting schemes. 

Although the new luminaires are 
the key component of a complete 
floodlighting installation, the 
planning of schemes using computer 
techniques and guidance on 
installation must all be taken care 
of, and are regarded as part of the 
oyerall package. A data folder to 
assist in scheme planning together 
with a full lighting specification is 
available to order, and can be 
supplied tailored to suit individual 
stadia or other installations. Thus it 
is hoped to ensure that the products 
are used to the best effect and this is 
part of the work of the Thorn 
Lighting Engineering Departments. 


Mont Orgeuil Castle, Gorey, in Jersey, 
formerly floodlighted by four high intensity 
carbon-arc searchlights is now lighted by 27 
CSI floodlights from a distance of 400m. The 
illuminance has been increased by 250% and 
the load reduced from 56 to 30kW. 
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Costs and quality * 
in industrial 
lighting. 


R. C. Aldworth 


Mr. Aldworth, who is a well-known 
personality in the lighting world, 
has succeeded Mr Lumsden as 
Thorn's Chief Lighting Engineer. 


The article that follows is based 
on a paper read at the recent CIBS 
conference at Harrogate. 


The diagrams show plan and elevation views of 
shadows cast by three light sources at different 
spacing: mounting-height ratios. 


The subject of industrial lighting 
receives scant attention even in 
periodicals catering for the lighting 
industry. In the past five years, only 
five articles devoted to the subject 
have appeared in the principal 
lighting journals in the UK which is 
surprising when it is realised that 
one third of the nation’s work force 
is employed on the factory floor. 

It is probably true to say that most 
factory workers are called upon to 
perform more exacting visual tasks 
in less pleasant environmental 
conditions than any other group of 
workers. The work is often 
physically demanding, repetitive 
and boring. It is also an inescapable 
fact that this country depends for its 
survival upon the success and 
efficiency of its manufacturing 
industry. 

This apparent lack of interest in 
industrial lighting is not peculiar to 
the UK; manufacturing industry is 
no less important to the economies 
of the rest of Europe and the USA, 
but the lighting journals from these 
countries show a similar dearth of 
published material. 

The provision of quality and 
effectiveness in industrial lighting 
cannot but result in improvements in 
safety, morale and labour relations. 
These factors in turn could be 
reflected in improved productivity 
and this is sufficient justification for 
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giving far more detailed 
consideration to industrial lighting 
problems. 

It is high time that the 
overwhelming influence of the 
accountant and the energy manager 
was challenged when it comes to the 
selection of a lighting scheme. Cost 
and energy saving considerations 
have led to an increasing use of 
high efficacy discharge lamps and 
luminaires in industry, and have 
also tempted some lighting 
engineers to stretch the system to a 
point where the quality and 
effectiveness of the lighting design 
is impaired. 


Lighting development 

When high-bay industrial lighting 
systems were first devised, some 40 
years ago, using tungsten or high 
pressure mercury lamps, a 
concentrating reflector was used to 
give high utilance and acceptable 
glare control. This meant that the 
fittings were installed on a 1:1 
spacing/mounting height ratio. Little 
light reached the walls and roof, but 
as these were usually dark in colour, 
either by design or the deposit of 
dirt, there was little point in trying 
to light them. These installations 
produced a uniform horizontal 
illuminance, but the vertical plane 
illuminance was low and the 


installations often looked gloomy, 
because of the ‘tunnel effect’ caused 
by the dark walls and roof. 

In the ‘40-s and ‘50-s fluorescent 
lamps mounted in trough reflectors 
with much wider intensity 
distribution were commonly used. 
The high efficacy of the lamp 
justified the cost of installing more 
lighting points, especially where 
trunking systems were introduced, 
and it was possible to throw more 
light on those dark walls and roof 
areas, which in spite of their low 
reflectance, responded to the 
lumens they received. In fact, 
industrial areas lit with fluorescent 
equipment tended to look less 
gloomy and overpowering, even 
when the horizontal illuminance had 
not been increased, because the 
lighting was uniform and relatively 
shadow free. This lack of shadow 
was a major sales feature of 
fluorescent in its industrial heyday. 

Only in installations with 
mounting heights of 12m or more 
was the high wattage tungsten lamp 
and the uncorrected mercury lamp 
in a concentrating reflector still to 
be found, but with the introduction 
of high efficacy colour-corrected 
mercury lamps, followed by metal 
halide and high pressure sodium 
lamps, the merits of high-bay 
lighting systems have been re- 
discovered. 


The effect of lamp efficacy on 
fittings design 

The higher the wattage of a 
discharge lamp, the. more efficient it 
becomes in converting energy into 
light and the lower the proportion of 
control-gear losses, so that lamps of 
the highest possible rating should be 
installed. Using these high lumen 
packages with the old type of BZ 1 
high-bay reflector on a close (1:1) 
spacing, limits the wattage that can 
be used to produce a given 
illuminance on the horizontal plane, 
and therefore reflectors with a 
batwing distribution have been 
developed. These can be spaced 
further apart, while still achieving 
adequate glare control and 
uniformity of illuminance. Wider 
spacing also reduces installation 
costs and has provided some 
excellent installations, but it has two 
practical disadvantages, first that 
the failure of one lamp affects a 
larger area of the factory floor and 
second, that the smaller the size and 
number of the light sources, the 
harder are the shadows on the work- 
surfaces. 


The effect of shadows 

The commonest form of 
obstruction to light falling on the 
working plane is the worker himself. 
A person standing midway between 


two rows of luminaires will not only 
cast shadows on the floor, but also 
on the horizontal surface of the work 
bench and upon possibly more 
important vertical surfaces in front 
of him. 

The worker's body is not the only 
cause of obstruction. For example, 
the shadow of a drill-stand on the 
task area may be quite heavy, and 
on assembly lines the presence of 
conveyors and component storage 
racks can cause serious 
obstructions. Although high 
pressure discharge lighting systems 
present a greater problem in this 
respect, it is not true to claim that 
fluorescent systems are entirely 
shadow-free, particularly where the 
object causing the obstruction is 
parallel to the line of the luminaires. 


Some practical comparisons 
Consider a 30m x 60m industrial 
area with a mounting height of 5m 
and a 30% wall and ceiling 
reflectance, lighted with 
a) High Intensity Discharge 
(HID) lamps in BZ 1 
reflectance spaced at 1:1 
b) Higher wattage HID lamps in 
batwing reflectors spaced 
at 2:1 
c) Fluorescent reflector fittings 
spaced at 1.5:1. 
All three systems can be designed 


to give the same horizontal 
illuminance, but the quality of 
lighting provided by each is 
significantly different. Comparing 
the proportion of cylindrical (average 
vertical) illuminance to horizontal 
plane illuminance, in the table 
overleaf the 1:1 HID installation gives 
18% whereas in the 2:1 spaced 
installation it is 31% of the horizontal 
value. This is similar to the 33% given 
by the fluorescent system, but an 
important difference is in the type of 
shadows cast by the different 
luminaires. The plan view of the 
shadows cast by the worker's body 


from 3 HID fittings spaced at 1:1 is 


shown on the facing page. At 2:1 
spacing, the shadow length is 
increased and is more likely to 
obstruct illuminance on vertical 
surfaces, while the fluorescent system 
at the intermediate spacing of 1.5:1, 
produces another type of shadow 
pattern and because of the linear 
form of the lamp, the shadows are less 
distinct. 

When one considers the direct 


In the welding shop of Barry, Henry and 
Cook of Aberdeen an acoustic ceiling 
provides sound insulation for offices above. 
Lopak fittings housing 400W SON lamps are 
recessed in it, fo allow clearance for the 
travelling gantry crane. Using SON lamps 
instead of MBF reduced the number needed 
from 46 to 42 and the load from 12 to 7.8kW. 


obstruction loss to the horizontal 
illuminance at the task position, the 
1:1 and 2:1 HID installations give 
losses of more than 40%. In the case 
of the fluorescent system, the loss is 
only 24%. Of course, inter-reflected 
light reduces these losses and the 
effects will vary due to different 
conditions at each task position, but 
the average value of 8% inter- 
reflected illuminance would be 
achieved for both HID schemes. 
This will be increased to 12% for 
the fluorescent scheme, giving even 
lower obstruction losses for this 
system. 


Localised lighting 

If shadows, however caused, are 
overcome by the use of local 
lighting without reducing the value 
of the general lighting, the overall 
running costs of the installation will 
be increased, but it is a mistake to 
assume that local lighting alone can 
ever be adequate. Apart from 
considerations of glare and the need 
to light gangways and service areas, 
it encourages the accumulation of 
rubbish under benches and 
produces heavy shadows which may 
be a source of danger. It is, 
however, not uncommon for a 
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general lighting scheme to be 
installed on the basis of low cost and 
energy saving only to find that local 
lighting has subsequently to be 
added to overcome shadow 
problems which tends to negate the 
economic merit of the original 
scheme. 


The use of directional lighting 
It must be stressed that for some 
visual tasks, shadow-free lighting 


Below may be seen the new lighting installed 
in the test area for the new IBM Display 
System at Greenock, Scotland. Thorn Lopak 
fittings, housing 250W metal halide lamps, 
are mounted in pairs above the benches in 
specially made boxes with diffusing panels. 
They are supplemented by a single row of 
Lopaks above each gangway. An illuminance 
of 600 lux on the benches and 400 lux in the 
gangways was achieved with a 42% saving in 
current compared to the original general 
lighting from fluorescent fittings. The 
‘batwing’ distribution of the Lopak fittings 
provided a high proportion of vertical 
illumination and improved seeing conditions. 


Opposite may be seen how a scribed line on 
polished metal is easily discerned in a well 
diffused light, but too concentrated a light- 
source may produce a glare problem. The 
bottom picture shows the heavy shadow 
which may be cast by a drill stand. 


does not assist vision. Fluorescent 
lighting is not a universal panacea 
for all industrial tasks, the revealing 
power of directional lighting with 
well defined shadows is well known 
and the light source and luminaire 
must be chosen first and foremost to 
suit the visual tasks to be performed 
under their light. For example, 
detail on a shiny surface, as in a 
scribed line on metal, is usually 
seen more easily when it shows up 
as a dark line against a bright 
surface which reflects an image of 
the luminaire, or when the scribed 
line produces brighter specular 
reflections than the surface. Both 
conditions rely on the luminance of 
the light source reflected in the task 
and not on the illuminance on it; 
they depend entirely upon the 
relative positions of the light source, 
the eye and the orientation of the 
surface. 

Where powerful widely spaced 
luminaires are used, the chance of 
seeing such an image is reduced, 
and indeed, even where it can be 
seen, the high luminance of such a 
light source may make the surface 
too bright, resulting in reflected 
glare or dazzle. Consequently for 
this type of visual task, which is 
fairly common in industry, a 
fluorescent lighting system is usually 
more effective. 


The proof of the pudding... 
Although we must never forget 
the importance of cost effectiveness 

and energy saving, a lighting 
system chosen on the basis of these 
factors alone will not necessarily 
provide the correct lighting. If the 
installation does not aid vision, then 
it cannot be claimed to be either 
cost or energy effective. 

In many cases, of course, the 
lighting engineer will be arguing in 
favour of a high pressure discharge 
system, not because it is “in vogue” 
but because it provides the best 
seeing conditions. Where his 
knowledge and experience tell him 
this is not the case, he must argue 
for an alternative system giving the 
correct lighting solution even if it 
uses slightly more energy. 

It is then up to him to put his case 
as effectively as the accountant and 
the energy manager if the final 
decision is not to be too heavily 
biassed in favour of savings in 
installation and running costs, for 
the lighting may easily prove 
uneconomical in the long run 
because of spoilage or slowing down 
of production due to poor lighting 
conditions. 


Two important industrial installations 


Thorn SON TD lamps are in 
evidence in two important 
installations. 

At Hamburg docks, shown 
opposite, a hundred and fifty 
floodlights are mounted on 3m 
columns on the roofs of the 
warehouses and on 18m columns 
elsewhere. The average illuminance 
at working level is 50 lux, and the 
installation replaces a former one 
using metal halide lamps which 
provided insufficient illumination. 

The low energy costs of the SON 
lamps combined with much 
improved lighting conditions have 
much impressed the harbour 
authorities and the scheme will 
shortly be extended. 

At Stavenger Fiord, in Norway, a 
gigantic floating platform is in 
course of construction. The building 
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of this platform, illustrated above, is 
the largest project ever attempted in 
Norway. Its estimated cost is about 


ten million Kroner, (a million pounds). 


The area of the platform is 18,000 
square metres and the total height of 
the concrete construction will be 
178m. The structure consists of 24 
cells and four shafts standing on 98 
steel skirts. The height of the cells 
will be about 77m, and on top of the 
shafts will be a deck weighing 25 
tonnes, 30m above the cells. The 
total weight of concrete will be 
360,000 tonnes. Work is proceeding 
day and night, and during the hours 
of darkness light is provided by 
banks of Thorn SON TD lamps 
mounted on the jibs of the cranes. 
The use of the cranes eliminates the 
need for any lighting columns which 
might obstruct the work. There are 


six cranes, each about 60m high, 
with a range of 60m. Twenty-five, 
400W Thorn SON.TD lamps in OHS 
1500/400 floodlights are installed on 
the jib of each crane and, in 
addition, a very large number of 
Thorn Haline fittings housing 
tungsten halogen lamps are used all 
over the platform and in the 
surrounding area. 

The platform is being built by 
Norwegian contractors and is 
expected to be completed in 1981, 
when a second one will be 
commenced. 

Operating the project is Mobil Oil 
(Norway). Statoil, the Norwegian 
state owned company has a major 
interest in it. Thorn sold the 
equipment to the contractors 
through the Teknisk Bureau A/S in 
Stavenger. 


X—rays in 
lighting 
research. 


P. J. Clower 


Everyone must be familiar with 
the use of X-rays in medicine for the 
internal examination of the human 
body; these pictures, taken on X-ray 
sensitive film, are properly called 
“Medical Radiographs”. X-rays also 
play a very important role in 
Industry, not only for producing 
“Industrial Radiographs” of objects 
with suspected internal defects, but 
also in two important methods of 
analysis, known as X-ray diffraction 
(XRD) and X-ray fluorescence 
(XRF). While radiography is used to 
reveal hidden details of a size 
visible to the eye, or through a low- 
power microscope, XRD indicates 
the way in which the atoms are 
arranged within a substance, and 
provides a “finger print” for 
identification of chemical 
compounds etc., whilst XRF 
identifies and very accurately 
measures the relative amounts of 
chemical elements in a sample, 
regardless of how they are bonded 
together. At the Jules Thorn 
Lighting Laboratories, Enfield, all 
three of these X-ray techniques are 
used in research and development 
on new products, and for quality 
control on existing items of lighting 
equipment. 


Radiography 

The traditional use of industrial 
radiography is the examination of 
metal castings and welded joints 
etc., for defects such as 
“blow-holes” and internal cracks. 
Castings for parts of lamp-making 
plant which require extensive 
machining are examined for defects 
before the shaping operations are 
commenced, thus saving possible 
wasted man-hours of work in cases 
where a hidden defect would ruin 
the final product. Increasing use is 
now being made of radiography for 
the examination of lamps and other 
lighting components. For instance, 
it is possible to examine the 
cathodes of a discharge lamp during 
its operational life, even if the outer 
envelope is coated with a phosphor 
powder. High definition radiography 
will reveal any hidden deformation 
etc. of the cathode as and when it 
occurs during the operation of 
experimental lamps. All GLS lamps 
and some tungsten-halogen lamps 
have integral fuses incorporated in 
the lamp base, the integrity and 
positioning of which can also be 
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checked by X-rays. Another use is 
found in the checking of control 
equipment which is often “potted” in 
an organic resin, within a metal 
outer case, to protect the 
components from the environment. 
X-rays will penetrate the case and 


potting medium to show the internal . 


arrangement of the components and 
their electrical connections. 


X-ray Diffraction (XRD) 

The atoms in a substance are 
about a million times too small to be 
visible in a radiograph. However, 
they are capable of scattering X-rays 
just as particles of dust suspended in 
a light beam scatter the light in all 
directions and appear as bright 
points of light. Because the atoms in 
a solid are always arranged in a 
very regular pattern, this scattering 
process from each atom combines to 
produce a diffraction effect. Thus if 
a finely collimated beam of X-rays 
falls on a substance, a series of weak 
X-ray beams emerge from the solid 
at various angles to the primary 
beam, and their position and 
intensity may be recorded using 
either X-ray film or an electronic 
detector coupled to a chart 
recorder. The resulting pattern is 
called a “diffractogram”, and, since 
no two substances have the same 
diffraction, pattern, it can be 
regarded as the “finger-print” of the 


. substance that produced it. Some 


patents on the composition and 
formulation of lamp phosphors are 
based mainly on this unique method 
of using XRD data to identify the 


claimed phosphor compositions and 
such data is accepted by Patent 
Offices throughout the world. 


A New Technique 

For over thirty years, the Thorn 
Lighting Laboratories have used 
XRD for the identification of new 
materials in quality control of 
existing products and to assist their 
research and development 
programme, especially in phosphor 
research. Recently, the original 
photographic type of equipment has 
been supplemented by a 
diffractometer using the latest 
electronic methods of X-ray 
detection and recording, leading to 
improved sensitivity od detection, 
and more accurate quantitative 
results. Although the older 
photographic technique is by no 
means obsolescent, and is still 
preferred for the identification of 
particles often too small to be visible 
by eye, which is an important aspect 
of quality control analysis, the new 
diffractometer is superior for 
accurate quantitative measurements 
on mixtures of chemicals, where the 
overlapping diffraction patterns of 
the components must be separated, 
and the intensities of the individual 
X-ray beams accurately measured to 
give a quantitative analysis. One of 
the special uses of this instrument 
will be for analysis in connection 
with the new “Health and Safety at 
Work Act” to ensure that the levels 
of toxic chemicals are kept well 
below the recommended safety 
limits. 


—> 


Problems with Plastics. 

XRD relies on the regular 
arrangement of the atoms in the 
sample being analysed; it is not 
generally known that the double 
helix structure of DNA was 
discovered by XRD. Although this is 
the case for all metals and the 
majority of other substances, 
including inorganic chemicals and 
those of organic origin, there are 
two classes of materials in which the 
atoms are arranged in a random way 
and therefore do not show X-ray 
diffraction effects. These are plastics 
and glasses, but although XRD 
analysis is not possible on these 
classes of materials, it is possible to 
determine the individual elements 
present not only in these amorphous 
materials but also in most solid and 
liquid substances by the third X-ray 
analytical technique, namely X-ray 
fluorescence. 


X-ray Fluorescence (XRF) 

Today, most people are familiar 
with the concept of an atom 
consisting of a nucleus with 
electrons orbiting around it. When 
the electrons in the outer orbits of 
an element are excited, by, say, an 


electric arc, or in a low pressure gas 


discharge, visible light or ultra 
violet radiation is emitted as in the 
familiar mercury and sodium 
discharge lamps. The elements may 
be analysed by passing this emitted 
radiation through a spectrograph 
and measuring the wavelength of 
the emitted lines. 

This is the well-known technique 
of Optical Spectroscopy, but it 
suffers from two basic limitations, 
namely the very large number of 
emitted spectral lines from some 
elements, which causes line 
overlaps and difficulties in 
identifying all the elements and 
secondly the limiting of the ultimate 
quantitative accuracy attainable due 
to the instability of the exciting arc. 


Identification of Elements 

X-ray fluorescence spectroscopy is 
similar in principle to the optical 
type, except that the innermost 
electrons nearest to the atomic 
nucleus are excited, and the 
resultant emission is now in the 
X-ray region of the electromagnetic 
spectrum. Once again, elements can 
be identified by measuring the 
wavelength of this emitted radiation, 
and the X-ray intensity is a measure 
of the amount of a particular 
element present. Excitation of these 
innermost electrons, lying in the 
inner electronic shells, requires a 
high level of energy and is achieved 
by bombarding the sample with high 
energy X-rays from a suitable X-ray 
tube. The atoms of the sample then 
“fluoresce” and emit the lower 
energy monochromatic X-rays, the 
wavelengths of which are measured 
in an X-ray spectrometer, thus 


identifying the elements present. 
The excitation process is much more 
consistent than in optical 
spectroscopy, leading to quantitative 
results of high accuracy. 


A Versatile System 

XRF analysis is very versatile in 
that virtually all solids and liquids 
can be analysed for all but the very 
lightest elements, below fluorine in 
the periodic table. For example, the 
rare earth elements are essential 
constituents of the new high efficacy 
phosphors, used in our new 
Polylux“ range of fluorescent 
tubes. This family of elements is 
extremely difficult to analyse by 


conventional methods, but using 
XRF techniques, rapid quantitative 
analysis can be accomplished even 
on trace additions forming a fraction 
of one percent of the total 
phosphors, but nevertheless vital to 
achieving the high efficacy 
associated with this class of 
phosphors. By this new technique, 
many analyses which would have 
taken hours or days by traditional 
methods can now be achieved in 
minutes allowing almost instant 
quality control of on-line processes, 
as well as routine spot analysis, and 
the solving of major analytical 
problems connected with long-term 
research. 


A radiograph of the control-gear fora 
discharge lamp, the position of components 
can be clearly seen. 
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The tower of Derby Cathedrál seen from the 
Northwest; one of the floodlighting poles can 
be seen in the black and white picture, while 
the plan, below, shows the disposition of the 
floodlights. Opposite is the cracking tower of 
the BP refinery at Grangemouth. 


1 x 1000 SON 

IN M25 FLOODLIGHT 
MOUNTED ON 
AISLE ROOF 
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MOUNTED ON 
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Two unusual floodlighting installations. 


The functions of the two towers 
illustrated on these pages are almost 
as different as they can possibly be. 
One is the medieval tower of Derby 
Cathedral, the other a 'cracking 
tower' at the BP refinery at 
Grangemouth, near Edinburgh. 
Both, however, have unusual 
lighting techniques which is the 
reason they appear in Lighting 
Journal. 

The tower of Derby cathedral 
stands at the West end of the 
building, literally on the pavement 
of the main street, and it appeared 
that the only places on which 
floodlights could be mounted was on 
buildings opposite it. Placing the 
floodlights at street level was 
obviously out of the question, but 
the other method raised difficulties 
of access, angles of illumination and 
so on. 

The problem was solved by Derby 
Street Lighting Department which 


provided three 10m street lighting 
poles, with brackets to support the 
floodlights with control gear boxes 
at their bases, at the appropriate 
positions shown on the plan. The 
main floodlighting is achieved by 
1000W SON lamps in M25 Senior 
floodlights mounted on these poles 
and on the aisle roofs of the 
cathedral. Four 400W MBF lamps in 
M25 Juniors are mounted on the roof 
of the tower to pick out the 
pinnacles in a contrasting colour. 

The scheme is very successful and 
the tower is visible from a 
considerable distance at night, and 
the finishing touch was given when 
Derby Street Lighting Department 
replaced the MBF lamps in the 
Thorn street lighting lanterns near 
the cathedral with SON lamps to tie 
in with the floodlighting. 

The Grangemouth cracking tower 
is also lighted by SON lamps, but in 
this case they are mounted in Thorn 


Marine floodlights. They are 
positioned 50m up near the top of 
the tower, casting their light 
downwards to illuminate the access 
platforms on the tower face. By this 
means a multiplicity of corrosion- 
proof fluorescent fittings was 
eliminated, and the wiring and 
installation much simplified. 

The Distillation Area, Electrical 
Engineer, who supervised the 
design and installation of the 
floodlights, reports that a further 
advantage of their use is that they 
not only light the platforms on the 
tower, but improve the lighting over 
a wide area at ground level. Most 
floodlights designed for use in 
group 2 areas are too dispersive for 
this type of application, but the 
DHA 800 type, housing two 400W 
SON lamps in an accurately profiled 
parabolic reflector provides both the 
beam distribution and the power 
required. 


Safety 
from 
fire. 


J. E. Greenhill and 
C. T. Hambleton 


Mr. Greenhill is Manager of the 
Thorn Test House at Enfield and Mr. 
Hambleton Product Manager for 
Special Luminairies at Thorn House. 


With the introduction of the Safety 


Mark and the expected increase in 
the demand for ‘safe’ luminaires, it 
is only natural that manufacturers 
should turn their attention to fire 
safety and to the various regulations 
and international specifications 
designed to reduce the risk of fire. 

This article is intended to give the 
user and specifier an insight into 
how this legislation affects the 
design of luminaires. It is well 
known that the Safety Mark only 
applies to safety and is not 
concerned with performance; 
however, as will be seen from the 
following notes, legislation applies 
stringent tests when plastics are 
being used which could ultimately 
affect the performance of the 
apparatus of which it forms part. 

The effect that international 
specifications, in particular IEC 
Publication 598, could have on the 
design of a luminaire is 
considerable. This publication will 
be adopted as the second edition of 
BS 4533 and will be the basis for the 
decision as to whether the luminaire 
could be considered “safe” and be 
awarded a BSI Safety Mark. 

Apart from the Building 
Regulations and the GLC Code of 
Practice, there is little published in 
the United Kingdom to guide the 
prospective installer. Points 
discussed are not necessarily 
covered by these regulations and 
some commonsense solutions based 
on the authors’ experience of actual 
situations are put forward. 


Guides to Installation procedure 
Before luminaires can be installed 
in a building, some basic 
considerations should be met. For 
example, plastic materials which 
can contribute to or cause a fire 
hazard should not be used. 
Unfortunately fire-proof plastics 
materials are usually opaque and 
therefore unsuitable for lighting 
purposes. They are required to 
conform to BS 476 Part 7 1971, 
Classes 1, 2 and 3, as specified in the 
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The Gas Flame Test described on page 22. 


Building Regulations. Exceptions to 
this rule are allowed by the use of 
type 2 materials, generally acrylics 
and some polystyrenes. These comply 
with BS 2782, 1970, methods 102C 
and 508A and BS 2782 1970 P5 
method 508D for the GLC (Greater 
London Council) Code of Practice. 


Restrictions on use of plastics 

Naturally there are restrictions for 
the use of such materials. For 
example, the aggregate area of the 
plastics material used must not 
exceed between 30% and 50% of 
the total floor area or circulation 
space. Additionally the nominal 
thickness of each panel must not 
exceed 3 mm and they must be 
spaced at least 575 mm from one 
another. Restrictions are also put on 
the maximum size of panel, but most 
lighting panels fall within these 
limits. Coupled with this, all panels 
must be loosely mounted so that, 
when softened by heat, they will fall 
from the ceiling and so minimise the 
possibility of contributing to a fire 
hazard. 


Shielding internal components of 
air-handling luminaires 

In addition to the above, although 
it is not mentioned in the Code of 
Practice, the Greater London 
Council requires that the internal 


components of air-handling 
luminaires shall not be directly in 
the air path. It therefore becomes 
necessary to ensure that these 
components are suitably shielded; 
usually by the use of a plate 
covering the control gear and its 
components. In areas outside the 
GLC control, luminaires of this type 
are usually designed so that internal 
components are placed in such 
positions that exhaust air is unlikely 
to pass directly over them. 

The reasoning behind these 
restrictions is clearly to reduce the 
risk of fire starting in a particular 
area spreading through the exhaust 
air handling system. It is 
internationally recognised that these 
are such commonsense reasons that 
an additional part to IEC 598 has 
been compiled to lay down 
requirements based on them. 


Fire rated ceilings 

Another important consideration 
is to avoid disturbing the integrity of 
a fire-rated ceiling. The aim of this 
type of ceiling is to protect certain 
types of structure, principally timber 
and steel constructions, against fire 
damage. However, it is worth noting 
that modern buildings constructed 
in reinforced concrete have built-in 
fire resistance and therefore do not 
require a fire-rated ceiling. 


exposed steel beams 
(require protection from fire) 


Ceiling membrane 
protecting structure 


mineral fibre 


luminaire housing 


Fire rated ceilings are generally 
of the mineral fibre type that can 
provide 1 hour resistance 
(concealed fix) or half an hour 
resistance (lay-in). Luminaires used 
in such ceilings can be boxed in to 
ensure that the ceiling membrane, 
though no longer flat, remains 
impenetrable to fire. The diffuser or 
controller, although not affecting 
the fire rating, must normally 
comply with BS 2782, but it must be 
remembered that no recessed 
luminaire can be fire-rated by itself. 
It can only be considered in 
conjunction with a ceiling. 


Areas covered by regulations 

These documents are quite 
specific in their requirements but 
they only cover England and the 
GLC area. However, the regulations 
are based on practical commonsense 
which will normally prevail in those 
areas where regulations do not exist. 

It can be seen that the clear 
intention is to restrict the amount of 
flammable material used in or on the 
ceiling and the Building Regulations 
and the Code.of Practice published 
by the GLC insists on plastics 
materials complying with BS 2782 
and being restricted as a percentage 
of the floor area. If in doubt the 


local fire officer will assist where a 
specific building is involved. 


Testing procedures for luminaires 

The new International Standard 
IEC Publication 598 covers safety 
requirements of most types of 
luminaire and this standard will 
become the harmonised 
specification for all European 
countries including the UK where it 
will replace the present BS 4539 as 
a second edition. 

Part 1 Section 13 of IEC 598 
includes requirements and tests 
relating to “Resistance to Fire” and 
it is important to understand how 
these International fire tests for 
luminaires came about. 

Most earlier luminaire 
specifications e.g. IEC 162, and in 
the UK, BS 3820 and BS 4533 had 
only a general requirement that 
certain parts of a luminaire shall be 
“self-extinguishing” but there was 
no test by which this important 
requirement could be judged. An 
exception is CEE 25 which has a fire 
test using the “hot mandrel” 
apparatus, but this relates only to 
insulation retaining live parts in 
position and is only appropriate to 
domestic type filament lamp 
luminaires. 


Recessed luminaire 
penetrates membrane 


A mineral fibre box 
on the luminaire makes 
the ceiling continuous 


Aspecial international committee 

This was a most unsatisfactory 
state of affairs which encouraged the 
various test houses throughout the 
world to apply their own 
interpretations and tests. 

The reason for this gap in the 
luminaire specifications is that 
discussions have been going on ina 
specialist international committee 
for some twenty years or so with the 
aim of getting agreement for fire 
tests which could be used for all 
kinds of electrical equipment. 


Some specific tests 

One of the tests evolved by this 
committee uses the “glow'wire” 
apparatus where a hairpin shaped 
wire is heated to 960°C, the melting 
point of silver. It is intended as a 
pre-selection test for insulating 
material, but unfortunately this test 
is somewhat unrealistic because it 
rejects most thermo-plastic 
materials, many of which have been 
shown by long experience to be 
guite suitable for various insulating 
functions. More recently, the “glow- 
wire” apparatus has been used at 
lower temperatures, but there are 
still some doubts concerning its 
usefulness. 

This special committee has also 
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considered “design” tests in those 
cases where the material failed the 
pre-selection test and these design 
tests have included, among others, 
the ‘bad contact’ test for screw 
terminals, at one time known as the 
‘red sparking’ test. This is a good 
test in theory but very difficult to 
apply in practice. Other design tests 
which have been considered involve 
the use of a “pyro-capsule” for use 
within insulating enclosures. 


Internationally specified tests. 
The special committee referred to 

above has still to come to some firm 

conclusions concerning various fire 


tests and in the meantime the 
International Committee dealing 
with luminaire safety requirements 
decided that a system of fire tests 
should be included in IEC 598 to 
ensure uniformity in testing 
luminaires throughout the world. 
The luminaire fire tests which have 
been internationally agreed are as 
follows:— 


(a) Gas flame test 
Parts of insulating material 
which retain live parts in 
position, for example terminal 
blocks, lampholder mouldings in 
which the terminals are held 


etc, are subjected for ten 
seconds to a butane gas flame 
which is 12 mm long from a 
burner consisting of a tube 
having a bore of 0.5 mm. The 
butane gas flame is then 
removed and any resulting 
ignition of the test material must 
extinguish itself within 30 
seconds and any burning drops 
from the sample must not ignite 
a piece of cottonwool gauze 
which is arranged 500 mm 
below the test sample. The 
“burning drop” requirement 
does not apply if the 
construction of the luminaire 


The illustration above shows the ‘hot mandrel’ | 
test apparatus. Below is shown the ‘glow wire’ | 
test. y Ml 


Above are shown methods of shielding wiring 


from hot components of a luminaire, an 


below, the recommended spacing between 


luminaire spine and ceiling. 
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would prevent such burning 
drops from escaping. This test 
has also been called the 
“Hypodermic needle flame” test 
and simulates the flame from a 
household match. 


(b) The hot mandrel test 
Insulating material which does 
not retain live parts in position 
but which provides protection 
against electric shock, for 
example the cover for a 
terminal, starter switch 
canisters, etc. are tested with 
the “hot mandrel” apparatus. 
The mandrel which is heated to 
300°C fits tightly in a conical 
hole reamed in the test sample. 

A high frequency spark 
generator is then used to 
produce sparks at the upper 
surface of the sample adjacent 
to the mandrel, and neither the 
sample nor any gas produced 
during the heating must be 
ignited by the sparks. This test 
has for some years been 
included in CEE specifications, 


Ballast 


including CEE 25 but it has 
been open to criticism mainly 
due to inadequate detail for the 
spark generator. However IEC 
598 requires that the spark 
generator shall produce only 
sufficient energy to ignite the 
heated sample or the gas 
produced and it shall not ignite 
an unheated sample. Further 
details concerning the spark 
generator will be included in 
the specification in due course. 


Parts of luminaires which cannot 
comply with these tests 

There are some insulated parts of 
a luminaire which cannot be 
covered by either of the tests 
described above, for example 
lighting shades and diffusers which 
do not provide protection against 
electric shock. In this case the 
manufacturer may choose either to 
comply with the 300° C hot mandrel 
test or alternatively to ensure that 
his luminaire design provides at 
least 30 mm spacing between the 
plastics material and any heated 


part of the luminaire (e.g. ballasts 
under failure conditions or parts of 
filament lamps) which could raise 
the plastics material to its ignition 
temperature. If the 30 mm spacing is 
not possible the flammable material 
must be protected by a screen at 
least 3 mm from the heated parts 
and this screen is required to 
withstand 350° C and must not have 
any holes. 

For full details regarding these 
fire tests the reader is referred to 
IEC 598. No doubt when the special 
International Committee has come to 
a conclusion their proposal will be 
taken into account for a possible 


revision of IEC 598. 


Limiting temperature of mounting 
surfaces 

The above mentioned tests are 
obviously of great importance to the 
user by reducing the fire hazard for 
the buildings in which the 
luminaires are installed. There is in 
addition a very important 
requirement which although not 
coming under the heading of “Fire 
Tests” nevertheless reduces the risk 
of a building fire due to a luminaire. 
This is the test in Section 12 of IEC 
598 Part 1, which limits the 
temperature of a normally 
flammable surface on which the 
luminaire is mounted to 130° C for 
fluorescent and discharge lamp 
luminaires and 175° C for filament 
lamp luminaires. The 130° C limit is 
one of the new requirements for 
luminaires marked with the 
symbol and relates to conditions 
when built-in ballast or transformers 
fail at the end of their life. 
Compliance can be by one of three 
methods; the provision of a thermal 
cut-out in or on the ballast, the use 
of a ‘cool’ ballast, or spacing the 
ballast away from the ceiling. 


Conclusion 

In addition to the above 
mentioned /uminaire fire tests, many 
tests are specified for the materials 
used in construction of luminaires 
and of buildings. The Thorn 
Lighting Test House at Enfield is 
approved by the UK Government 
(DoE) for certain of the tests on 
plastics materials, including BS 2782 
Part 102c, and 508 D mentioned 
earlier in this article, which is of 
considerable importance to the 
company, for example, in obtaining 
approval of emergency lighting 
luminaires. It is important to 
distinguish between the functions of 
this type of test laboratory, which 
tests materials and luminaires to 
check that they comply with 
government specifications and the 
tests made on prototypes during the 
development and early stages of 
manufacture of luminaires. Both 
types of laboratory are housed in the 
same building, but they operate 
quite separately from one another. 
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A interesting installation has 
recently been completed at the 
Vojens Speedway in Denmark 


specially for the Danish World = 
Champion, Ole Olsen. The manager 
of the speedway centre, Mr. Age 


Sondergaard, specified an nl 

installation to give a sufficiently l 
high illuminance for colour Zee 
television and of good enough LL 

quality to avoid obvious variations > 

in the lighting along the track. um 

The scheme put forward by Thorn 
comprised 36, 8m columns, each — 
with a 2.25m arm, and carrying 2 
Thorn Haline 1500W tungsten ar 
halogen projectors on the arm and 
two 2000W on the column, giving a 
vertical and horizontal illuminance 
of 500-600 lux on the track. 

Except in the section immediately 
facing the stand, spectator areas 
were lit by 500W Sunfloods, 
mounted on the back of the columns 
as can be seen in the black and 
white photograph. 


VVV Tori E = is HORN ride Tie GÅ SPRNDENDE SPORTS, 


on the columns are loudspeakers for RIVER MUNDI: 
the public address system. 

The scheme was planned with the 
aid of a computer print-out by Thorn 
Belysning of Sweden and installed 
by J. Buch Petersen. 


On the facing page are a general view of the 
course, while below, competitors line up for 
the start. The plan on this page shows how the 
floodlights are arranged around the track. 
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Road lighting and accidents, 
an interim report. 


A. M. Marsden 


Dr. Marsden is Manager of the Jules 
Thorn Lighting Laboratories. The 
work described in this article forms 
part of the programme of the 
Transport and Road Research 
Laboratory and the article is 
published with the permission of the 
Director, on the clear understanding 
that any views expressed in it are 
those of the author. 


In an earlier issue of Lighting 
Journal (No. 18, Winter 1977) 
Hargroves and Green described the 
creation of a mobile road lighting 
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laboratory which was travelling 
around the country making detailed 
measurements of road lighting 
conditions. The resulting road 
lighting data was to be compared 
with the corresponding accident 
data for the same stretches of roads 
to see which, if any, of the various 
measures of road lighting quality 
(quantity of light, uniformity, glare, 
etc.) are related to the frequency of 
accidents. 

The laboratory is still travelling 
around the country, and data is still 
being processed, but already some 
interesting results are beginning to 
emerge from the work, results for a 
very common class of road — two- 
way roads with a 30 mph speed 
limit, under dry conditions. 


Factors affecting the interpretation 
of data 

Before examining these results, it 
is important to realise that this work 
is attempting to isolate from 
accident figures the effect of one of 
a large number of things which may 
contribute to or prevent accidents. If 
there have been 60 accidents by 
night on a particular stretch of road 
over 3 years, how many may be a 
consequence of sub-standard 
lighting rather than due to a 
mechanical failure on a car, or a 
drunken driver, or an ill-adjusted 
opposing headlight? 

Another consideration is the 
interpretation of data. Even if, say, 
the amount of lighting on the 
surface of the road in a town centre 


had some influence on accidents, 
no-one would expect the data for 10 
identical stretches of road with 
different lighting levels on the 
pavement to follow the pattern of 
Fig. la. The results would most 
certainly be “noisy”, as in Fig. Ib, 
and the exercise of discovering 
whether or not L and A are related 
is of necessity a statistical one. 

If there is a significant trend to be 
extracted, a much larger sample 
size than ten would be needed to 
overcome the amount of “noise” in 
road accident data. 


Deciding the test parameters 

A preliminary analysis of the data 
which had already been acquired in 
this work suggested that a target 
number of the order of a hundred 
1 km lengths of road would be 
desirable, with accident figures for 
each being available for a period of 
2 or 3 years. The accident statistic 
to be used would be the ratio of 
accidents in the dark to accidents by 
day, and it would be advisable to 
attach more weight to the results 
where the value of dark: daylight 
ratio is more reliable (sites with a 
greater total of accidents). 

As was mentioned in the earlier 
article, it was adjudged invalid to 
combine the data for different 
classes of road (e.g., 70 mph dual 
carriageway and 30 mph 2-way 
roads). Furthermore, because the 


Accidents 
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lighting situation for a wet road is so 
different from that for a dry road, it 
was clearly necessary to treat these 
conditions separately: happily, 
accident reports do differentiate 
these conditions. 

To date, measurements on dry 
30 mph roads have been carried out 
on over 100 sites, but changes in 
weather, instrumentation failures, or 
excessive traffic have resulted in 
only 41 producing reliable measures 
of all the eight lighting quantities 
being studied. Reliable measures of 
three quantities (average road 
luminance, average surround 
luminance and overall uniformity) 
have been obtained for 74 sites, and 
average road luminance for 89. 


Glare, variations of Luminance 
and horizontal Illuminance 
Included in the lighting quantities 
logged for the 41 sites are measures 
of discomfort glare and “site 
inhomogeneity”, this last term being 
an indicator of how widely the 
average luminance of a stretch of 
road ahead of the vehicle varied 
through the site. The dark : day 
accident ratio was not significantly 
related to either of these factors. 
Also included were measures of 
average horizontal illuminance and 
average vertical illuminance along 
the line of travel of the vehicle. 
These had some relation with dark : 
day accident ratio, but not as clear 


Fig. 1: Noise 


Accidents 
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Lighting L 


a relation as the average road 
luminance or as the luminance of 
the surrounds. It was noted that 
these two values of average 
illuminance and the two values of 
average luminance were highly 
inter-correlated, as might be 
expected when all the lighting 
installations were supposedly in 
accord with the British Code of 
Practice, in which little variation is 
allowed in the light distribution from 
lanterns. 


The importance of average road 
luminance 

Average road luminance appears 
to be a decisive factor, for in all 
analyses of the sites, the 89 or the 
74 or the 4] at which it was 
measured, the same pattern 
emerged, — a falling accident ratio 
with increasing luminance. This is 
portrayed in Fig. 2 for the 89 sites. 
The larger points represent those 
sites which had a greater total 
number of accidents (giving greater 
confidence in the accident ratio). 

The step function is derived by 
splitting the data into equal numbers 
of sites (30 at level 1, 29 at level 2, 
30 at level 3) and calculating the 
weighted mean accident ratio for 
each group. It is seen that the road 
luminance must be in the highest 
level before a useful reduction of 
accidents occurs. 

The best-fitting exponential curve 
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for this data (A=0.65 exp.—0.42L) 
shows a 20% reduction in accident 
ratio for an increase of 

V cd/m? in road luminance. 

A consistent pattern also emerges 
from the surround luminance data, 
but this is not necessarily an 
additional finding: surround 
luminance correlates very strongly 
with average road luminance. 

The blunt conclusions about the 
quantity of lighting and accident 
rate can be expressed in one of two 
ways: (a) roads having a luminance 


in the range 1.2 to 2.0 cd/m? have 
average accident ratios some 
20-30% lower than those with 
luminances below 1.2 cd/m? or (b) 
roads with surround luminances 
over 0.5 cd/m? have accident ratios 
averaging 20-30% less than those 
with less bright surrounds. 


Further Work Projected 

Dark : day accident ratio also 
appears to be related to overall 
uniformity, but this is the subject of 
further examination as the 


relationship for the two sets of sites 
(41 and 74) do show some 
differences. 

Work on wet roads is progressing. 
Lighting measurements here are not 
as straightforward as on dry roads, 
firstly because a much greater 
luminance range is involved, 
secondly because there are different 
degrees of wetness. It is hoped to 
present the conclusions of this wet 
road work in a later issue of LJ, by 
which time the processing of dry 
road data should also be complete. 


Falling accident rate plotted against increased luminance 


Accident 
Ratio 
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Dans cette édition. 


UNE NOUVELLE LAMPE DE FAIBLE 


EN POUR LÉCLAIRAGE POUR 
IA TELEVISION ET LE CINEMA 


Dr. R. Hall 

Une nouvelle lampe de faible encombrement de 
1 kW, similaire dans son aspect è la lampe Thorn 
CSI à grand succès, mais utilisant des hallogénnes 
d'étain et d'indium pour produire un spectre 
ressemblant étroitement à celui de la lumière du 
jour è 5500K, a été mise au point récemment aux 
laboratoires de Thorn & Leicester. Il est offert deux 
types, dont un a réamorçage à chaud. Les deux 
types sont produits soit sous la forme d'une simple 
ampoule, soit sous une forme capsulée dans un 
logement reflecteur PAR 64. Dans le cas de la 
lampe à réamorçage à chaud, ce dernier système a 
une surface réfléchissante dichroſque, pour éviter le 
risque d’eHats de poursuite, ce qui offre l'avantage 
complémentaire de réduire la chaleur dans le 
faisceau. Les lampes peuvent être utilisées sur le 
méme circuit que la lampe CSI; elles ont une 
efficacité de 70 Lm/W et leur maintien des lumens 
pendant toute leur durée utile (1000 heures pour la 
version PAR) est supérieur à 90%, Leurs propriétés 
excellentes de rendement des couleurs sont peu 
affectées par les variations de tension. 

Les lampes CID sont déjà demandées pour le 
tournage de films en extérieurs et une puissauce de 
2-2Y2 kW est projeté. 


UN PROJECTEUR OM 1000 PERFECTIONNE 7 
D. A. Brooks et P. Davenport 

Le projecteur OM 1000 avec la lampe CSI 1000 a 
fait sa première apparition en 1970, époque depuis 
laquelle il a fait la preuve de sa valeur dans le 
monde entier. Il y a eu une demande considérable, 
cepéndant, particuliérement de la pari des studios 
de télévision, pour une version à réamorçage à 
chaud et ce critère est également- important dans les 
pays où les baisses de tension et les interruptions de 
Valimentation de secteur sont plutót communes. 

Thorn a effectué des trayaux de recherche 
considérables avant d'entreprendre la construction 
d'un nouvel ensemble avec amorceur incorporé 
pour produire la remise en marche automatique 
instantanée de la lampe dans de telles conditions. 
Un nouveau projecteur, le modéle OQ 100 HR est 
maintenant offert avec toujours sa faible prise au 
vent, son faible encombrement et son faible poids. 
Une étanchieté renforcée IP 54 le rendra 
particuliérment adapté pour l'éclairage extérieur où 
une réamorçage instantané est importante. Une 
notice technique est disponible avec le nouveau 
projecteur. 


COÛTS ET QUALITÉ DANS LE DOMAINE 10 
DEL GE INDUSTRIEL 
R. C. Aldworth 


Bien qu'un bon éclairage puisse jouer un róle 
important en termes de confort industriel et puisse 
conduire à des améliorations vitales de la 
production, on le mentionne rarement, méme dans 
les périodiques destinés è l'industrie de l'éclairage. 
On rencontre ce manque d'intérét apparent dans 
d'autres pays aussi bien quiau Royaume Uni, mais 
l'aménagement d'un bon éclairage ne reposant pas 
nécessairement entièrement sur les économies de 
coût et d'énergie est essentiel si l'industrie doit 
prospérer. 

Si Von fait porter un accent trop fort sur ces 
économies, il peut en résulter une installation 
mauvaise; par exemple, si le coùt constitue le 
critére principal, les systémes en allées de grande 
hauteur peuvent projeter de Ja lumiére sur des 
surfaces qui n'ont pas besoin d'être éclairées. Ces 


systèmes, largement remplacés par des ensembles 
fluorescents depuis la querre, redeviennent en 
vogue du fait de l'emploi de lampes à décharge de 
grande efficacité et ceci a conduit à un changement 
dans la construction des réflecteurs d'une 
distribution concentrée à une distribution 
symétrique. 

Les ombres projetées par l'opérateur ou par les 
machines ou les autres équipements posent un 
probléme. Une comparaison d'installation en bales 
de grandes hauteurs étroitement espacées, l'une 
utilisant des tubes fluorescents et l'autre dans 
laquelle des lampes 4 décharae sont montées dans 
les types de réflecteurs les plus récents, montre la 
reduction marquées des ombres dans le systeme 
fluorescent. Le rapport traite de l'emploi de 
l'éclairage localisé et de l'éclairage directionnel. 

Il souligne qu'il est nécéssaire au technicien de 
l'éclairage de présenter son point de vue 
clairement, car les plans reposant seulement sur la 
considération des frais d'installation et d'exploitation 
peas ne pas s'avérer économiques à Ja longue du 
ait du gaspillage ou du ralentissement de la 
production. 


LES RAYONS X DANS LA RECHERCHE 16 
SUR LECLAIRAGE 
P. J. Clewer - 

Les rayons X ne sont pas utilisés seulement en 
médecine — les images obtenues portant le nom 
médical correct de radiographies; les radiographies 
industrielles sont utilisées pour révéler les défauts 
cachés dans les machines, comme, par exemple, les 
défauts intérieurs dans les objets métalliques. On 
obtient ainsi des images de la méme dimension que 
l'objet, mais deux autres méthodes d'analyse, la 
radiocristallographie par diffraction et la 
radiocristallographie par fluorescence, indiquent 
respectivement la structure atomique des substances 
et identifient et mesurent les quantités relatives des 
éléments chimiques dans un échantillon. Les trois 
méthodes sont appliquées au Laboratoire de 
l'Eclatrage de Jules Thorn è Enfield. 

La radiographie, utilisée traditionnellement pour 
examiner les pièces coulées métalliques, est utilisse 
de plus en plus pour révéler les défauts cachés dans 
les éléments d'éclairage, comme l'intégrité et le 
positionnement des fusibles dans les culots de 
lampes et les aménagements intérieurs des 
composants ‘en pots’ dans un dispositif de régulation 
électronique. 

La radiocristallographie par diffraction repose sur 
la dispersion des rayons par les atomes dans une 
substance, par exemple un phosphore de lampe qui 
produit une répartition distinctive, portant le nom 
de “diffractogramme”, unique pour la substance 
essayée. Ces techniques des plus récentes et 
extrémement sensibles sont appliguées pour 
s'assurer que les éléments chimiques toxiques soient 
maintenus bien au-dessous des limites de sécurité 
recommandées. 

La radiocristallographie fluorescence est 
appliquée par l'excitation cn électrons situés plus 
près du noyau que ceux qui sont excités par la 
lumiére ou les rayons ultra-violets, les éléments 
émettant des lignes d'énergie spectrale typiques 
comme dans un spectrométre visuel. De la sorte, on 
peut obtenir une analyse quantitative rapide et 
extrêmement précise des phosphores très 


compliqués. 
CRITENES D'ESSAI AU DES APPAREILS 20 
GE ET DES BÂTIMENTS 
J.C. Greenhill et ©. T. Hamilton 
La législation assurant la sécurité au feu des 
équipements d'éclairage a alfecté la construction 


des appareils d'éclairage. La ‘Marque de Sécurité! 
de l'Institut Britannique de Normalisation (BSI) 
s'intéresse seulement à la sécurité, mais le respect 
de ses critères peut affecter les performances des 
appareils d'éclairage. Les normes internationales, 
en particulier la Publication CEI 598, doivent 
également étre considérées, cette norme devant 
devenir la norme harmonisée pour tous les pays 
européens et devant remplacer la norme BS 4533 
dans sa seconde édition. 

La rapport traite des critéres pour les appareils 
d'éclairage encasirés dans, ou faisant partie, des 
plafonds suspendus, aussi bien que des divers essais 
d'inflammabilité des appareils d'éclairage classiques 
décrits dans la norme britannique BSS455. 

Divers essais pour l'inflammabilité sont inclus 
dans ce document, en particulier les essais a la 
‘fiamme gazeuse' et au ‘mandrin à chaud’, les 
premiers étant applicables aux pièces en matière 
isolante gui retiennent les pièces sous tension en 
position et les derniers aux pièces qui protègent 
contre les chocs électriques. D'autres règlements 
sont applicables à d'autres pièces des appareils 
d'éclairage comme les abat-jour ou les diffuseurs 
en matière plastique. 

L'essai de la Section 12 de la Publication CEI 598 
lére Partie, limitant la température d'une surface 
inflammable sur Jaquelle est monté un appareil 
d'éclairage revét une grande importance. Si les 
critères de cet essai sont respectés, ceci permet à 
l'appareil d'éclairage de porter le symbole F, dans 
un triangle. 

Le laboratoire:des essais d'éclairage de Thorn à 
Enfield est approuvé par le Ministère de 
l'Environnement du Gouvernement Britannique en 
tant que laboratoire d'essais homologué, Sa 
fonction est tout à fait séparée des sections du 
laboratoire qui essaient les accessoires prototypes 
aux premiers stades de la fabrication. 


L'ÉCLAIRAGE DES ROUTES ET LES 28 
ACCIDENTS 
A, M. Marsden 

Les résultats des données recueillies par le 
laboratoire mobile de l'éclairage routier décrit dans 
le “Lighting Journal” No. 18 sont encore en 
cours d'examen, mais on commence à percevoir des 
résultats intéressants pour les routes à deux voies 
avec une limite de vitesse de 50 km/h. 

Les facteurs qui affectent l'interprétation sont le 
manque d'information quant & la cause des 
accidents et les données "bruyantes” exigeant un 
échantillon important pour produire un résultat 
cohérent. On est parvenu à un échantillon de 100 
sections de | km sur routes sèches à 50 km/h, mais 
seulement 41 ont produit des résultats auxquels on 
peut se fier pour toutes les qualités à étudier. Des 
mesures de la luminance moyenne des routes et de 
leur volsinage, ainsi que de l'uniformità générale 
ont été obtenuss pour 74 sections et des mesures de 
la luminance moyenne des routes pour 89. 

On peut conclure que la luminance moyenne des 
routes est un facteur décisif: la luminance 
environnante revele aussi une répartition régulière, 
mais ceci est en corrélation très étroite avec la 
luminance des routes, Les routes avec une 
luminance dans la gamme de 1,2 4:2,0 cd/m? ont un 
taux d'accidents moyen inférieur de quelque 20 à 
30% & celui des routes avec une luminance 
inférieure à 1,2 cd/m?. 

Des résultats complémentaires, particulièrement 
des mesures effectuées sur routes humides, sont 
maintenant disponibles et feront l'objet d'un rapport 
dans un autre numéro de “Lighting Journal”. 
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In dieser Ausgabe. 


EINE NEUE KOMPAKTLAMPE FUR FERNSEH- 3 
UND FILMBELEUCHTUNG 
von Dr. R. Hall 

Eine neue 1 kW-Kompaktlampe ähnlich wie die 
sehr erfolgreiche Thorn CSI-Lampe, bei der aber 
durch Zinn- und Indiumhalogenide ein Spektrum 
bewirkt wird, das dem von Tageslicht bei 5500 K 
sehr ähnlich ist, wurde vor kurzem in den Labors der 
Firma Thorn entwickelt in Leicester. Es sind zwei 
Typen verfügbar, von denen die eine für sofortige 
Wiederziindung eingerichtet ist, Beide Lampen sind 
entweder in einfachen Kolbenform oder in einem 
PAR 64-Rellektorgehäuse gekapselt lieferbar. Bei 
der Ausführung mit sofortigen Wiederzündung hat 
das Gehäuse einen Kaltlichtspiegel, so daß keine 
Gefahr einer Kriechwegbildung besteht, gleichzeitig 
aber die Hitze entwicklung in der Strahlung 
verringert wird. Die Lampen können durch den 
gleichen Schaltkreis betätigt werden wie die CSI- 
Lampe. Sie haben einen Wirkungsgrad von 70 Lm/W 
und der Lichtstromabfall während ihrer gesamten 
Lebensdauer (1000 Stunden bei dem PAR-Modell) 
ist geringer als 10%, Die mit diesen Lampen 
erzielbare ausgezeichnete Farbwiedergabe wird 
durch Spannungsschwankungen kaum 
beeinträchtigt. 

CID-Lampen werden bereits für außenaufnahmen 
bei Film und Fernsehen verlangt, und ein Modell 
mit einer Nennleistung von 2-2% kW befindet sich 
im Stadium der Planung. 


von D. A. Brooks und F. Davenport 

Die 1 kW CSI-Lampe und der OM1000 
Flutlichtstrahler wurden 1970 eingeführt und haben 
sich seither in der ganzen Welt bewährt. Es hat sich 
jedoch ein erheblicher Bedarf an einer Ausführung 
mit aofortiger Wiederzündung ergeben, besonders 
seitens der Fernsehstudios. Dies ist auch in Ländern 
wichtig, in denen Spannungsabfälle und 
Unterbrechungen der Stromversorgung recht häufig 
sin 


Die Firma Thorn führt umfassende Forschungen 
aus, beyor sie eine neue Leuchte und eine 
F um sofortiges 
automatisches Wiederziinden unter den 
vorstehenden Bedingungen zu gewährleisten. 
Gegenwärtig ist ein neues Strahlergehäuse, das 
Modell OQ 1000 HR, verfügbar, das diese 
Möglichkeiten bietet und sich auch durch 
verbesserte mechanische Eigenschaften auszeichnet. 
Dabei blieben aber die kompakte Bauweise mit 
geringem Windwiderstand und das niedrige Gewicht 
der ursprúnglichen Leuchte erhalten. 

Gemeinsam mit der neuen Flutlichtleuchte wird 
sine Anleitungs- und Datendokumentation 
geliefert, die u.a. Informationen fúr die Planung 
einer Anlage enthalt. 


KOSTEN UND QUALITAT BEI 10 
INDUSTRIELLER BELEUCHTUNG 
von R. C. Aldworth 

Obgleich gute Beleuchtung bei der Industrie eine 
wichtige Rolle spielen und zu erheblichen 
Produktionserhöhungen führen kann, wird sie in auf 
die Beleuchtungsindustrie spezialisierten 
Zeitschriften nur selten erwähnt, Dieser schienbare 
Mangel an Interesse besteht nicht nur im 
Vereinigten Königreich sondern auch in anderen 
Ländern. Dabei ist gute Beleuchtung — nicht 
unbedingt ausschließlich vom Standpunkt der 
Kosten- und Energieeinsparung — für das Gedeihen 
der Industrie unerläßlich. 

ige Betonung der Kosten- und 

Energiesinsparungon kann minderwertige Anlagen 


an 


zur Folge haben, Werden zum Beispiel hoch 
angebrachte stahler benutzt, da vor allem auf 
Kostensenkungen Wert gelegt wird, so werden oft 
Flächen beleuchtet, bei denen dies gar nicht nötig 
ist. Systeme dieser Art, die seit dem Kriege 
weitgehend durch Leuchtstoffanlagen verdrängt 
wurden, gewinnen wieder an Beliebtheit, da nun 
Hochleistungs-Entladungslampen verfügbar sind. 
Dies wiederum hat eine Änderung der Reflektor 
konstruktion von enger auf “batwing” Verteilung 
bedingt. 

Die vom Arbeiter von Maschinen oder anderen 
Geräten geworfenen Schatten sind ein Problem. 
Wenn wir eine anlage von hoch und eng 
nebeneinander augebrachten Leuchten mit einer 
Leuchistoffröhrenanlage und einem System 
vergleichen, bei dem Hochleistungs- 
Entladungslampen in Reflektoren neuerer Art 
angeordnet sind, so finden wir, daß die Schatten bei 
dem Leuchtrôhrensystem stark verringert sind. Auch 
die Anwendung lokalisierter und gerichteter 
Beleuchtung ist besprochen. 

Es wird betont, daß der Beleuchtungstechniker 
seinen Standpunkt deutlich erklären muß, da 
ausschließlich nach Installierungs- und 
Betriebskosten gewählte Lösungen auf die Dauer 
infolge von Ausfällen bzw. Produktionssenkungen 
unwirtschaftlich sein können: 


RÖNTGENSTRAHLEN IN DER 16 
BELEUCHTUNGSFORSCHUNG 
von P. J. Clewer 

Röntgenstrahlen finden nicht nur in der Medizin 
‚Anwendung, sondern auch in der Industrie, wo sich 
anhand von Röntgenaufnahmen verborgene Mängel 
an Maschinenteilen feststellen lassen, z.B. interne 
Fehler in Metallelementen. Der Aufnahmemaßstab 
ist dabei 1:1, doch gibt es noch zwei andere 
Methoden der Analyse — Röntgenbeugung und 
Röntgenfluoreszenz — von denen die eine 
Rückschlüsse über die Atomstruktur der Stoffe und 
die andere das Bestimmen und Messen der relätiven 
Mengen chemischer Elemente in einer Probe 
gestattet. Alle drei Verfahren finden in den Jules 
Thorn Lighting Laboratories in Enfield Anwendung, 

Dio Radiographie, die in der Vergangenheit stets 
zur Prüfung von Metallgubsticken singesatzt wurde, 
findet zunehmende Anwendung auf der Suche nach 
verborgenen Mängeln in Bele n. Nach 
diesem Verfahren wird zum Beispiel geprüft, ob 

einwandfrei sind 


Sicherungen in Lampenfassungen 

und richtig liegen und ob die interne Anordnung 
“vergossener” Elemente in einer elektronischen 
Steuervorrichtung stimmt. 

Die Röntgenbeugungsmethode beruht auf dem 
Umstand, daß die Atome in einem Stoffe, z.B. 
Lampenphosphor, Strahlen verstreuen, so daß ein für 
die Prüfsubstanz characteristiches Muster — ein 
“Beugungsdiagramm' — entsteht. Nach diesen 
neuesten, ansprechempfindlichsten Veriahren wird 
sichergestellt, daß die Konzentrationen giftiger 
Chemikalien erheblich geringer sind, als den 
empfohlenen Sicherheitsgrenzen entspricht. 

Réntgenfluoreszenz dadurch erzielt, daß man 
die Elektronen näher am Kern erregt, als dies mit 
Licht oder UV-Strahlen möglich ist. Dabei ergeben 
die Elemente typische spektrale Energielinien wie 
bei einem optischen Spektrometer. Auf diese Weise 
lassen sich recht komplizierte 
Phosphorverbindungen schnell und mit hoher 
Genauigkeit quantitativ analysieren. 


FEUERPRÜFVORSCHRIFTEN 
LEUCHTEN UND GEBÄUDE 
yon J, C. Greenhill und C. T. Hambleton 
Die Bauweise von Leuchten wurde durch 
gesetzliche Vorschriften beeinflußt, die die Gewähr 


dafür bieten, daß Beleuchtungsgeräte feuerfest sind, 
Die "Safety Mark“ der BSI betrifft zwar nur 
Sicherheit, doch kann auf die Leistung einer 
Leuchte Einfluß ausgeübt werden, wenn ihren 
Forderungen entsprochen wird. Auch internationale 
Normen müssen in Betracht gezogen werden, 
insbesondere die IEC-Veröffentlichung 598, da diese 
die Norm aller europäischen Länder werden und in 
ihrer zweiten Ausgabe anstelle der britischen Norm 
BS 4533 treten wird. 

Es werden die Erfordernisse im Zusamm: 
mit Leuchten erörtert, die in Hängedacken verzenkt 
sind oder Teile davon bilden, sowie die 
verschiedenen Versuche zur Bestimmung der 
Brennbarkeit herkömmlicher Leuchten, von denen in 
BSS 455 die Rede ist. 

Diese Veröffentlichung beschreibt verschiedene 
Brennbarkeitsversuche, insbesondere die 
“Gasflammen"- und “HeiBdorn"-Versuche. Der 
Gasflammenversuch ist für lsolierstoffteile gedacht, 
die stromführende Teile in Position halten, und der 
Heißdornversuch zum Schutz gegen elektrische 
Schläge. Weitere Vorschriften beziehen sich auf 
andere Leuchtenteile wie Kunststoffschirme bzw. 
Wannen. 

Sehr wichtig ist der in Abschnitt 12 von IEC 598 
Teil 1 beschriebene Versuch, der der Begrenzung 
der Temperatur einer brennbaren Fläche, an der 
eine Leuchte angeordnet ist, dient. Eine Leuchte, 
die diesen Versuch erfolgreich besteht, kann mit 
dem Zeichen des Buchstabens F in einem Dreieck 
versehen werden. 

Die Prüfanstalt der Firma Thorn Lighting in 
Enfield ist von dem britischen Umweltministerium 
als registrierte Prüfstelle zugelassen. Ihre Aufgaben 
sind von jenen Teilen des Labors, in denen 
Prototypleuchten währen der frühen 
Fertigungastufon getestet werden ganz getrennt. 


STRABENBELEUCHTUNG UND UNPÄLLE 25 
von A. M. Marsden 

Die Ergebnisse der durch das mobile 
Straßenbeleuchtungslabor durchgeführten 
Datenerfassung, von der in dem Lighting Journal Nr. 
18 die Rede war, werden noch ausgewertet. Doch 
wurden im Z ang mit Straßen mit 
Gegenverkehr auf denen die Fahrgeschwindigkeit 
mit 30 Meilen/h (50 km/h) begrenzt ist, bereits 
interessante Feststellungen gemacht. 

Dis Auswertung wird durch einen Mangel an 
Informationen über die Ursachen von Unfällen sowie 
durch Lärm-Daten behindert, die in großen Zahlen 
mengen erforderlich sind, um schlüssige Resultate 
zu zeitigen. Aut trockenen 50 km/h-Straßen wurde 
eine statistische Probe von 100 1-km-Standorten 
gewählt, doch nur 41 lieferten in bezug auf alle 
untersuchten Merkmale zuverlässige Ergebnisse. 
Meßwerte der mittleren StraBen- und Umgebungs- 
Leuchtdichte sowie der allgemeinen 
Gleichförmigkeit wurden in bezug auf 74 Standorte 
erzielt, während die mittlere StraBonleuchtdichte an 
89 Standorten bestimmt werden konnte. 

Es läßt sich feststellen, daß die mittlere 
Straßenleuchtdichte ein entscheidender Faktor ist. 
Auch die Umgebungs-Leuchtdichte verhält sich 
gleichförmig, doch steht sie infolge der britischen 
Durchführungsvorschriften (Code of Practice) in sehr 
enger Beziehung zur Straßenleuchtdichte, Auf 
Straßen mit Leuchtdichten von 1,2 bis 2,0 cd/m? ist 
das mittlere Untaliverh&ltnis etwa 20-30% er 
als auf Straßen mit Leuchtdichten unter 1,2 cd/m’. 

Weitere Untersuchungen, besonders Messungen 
auf nassen Straßen, sind im Gange, und wir werden 
darüber in einer späteren Ausgabe des Lighting 
Journal berichten, 


En esta edicion. 


NUEVA LAMPARA TIPO COMPACTA 3 
PA Eo Y TELEVISION 
. Ha. 


Recientemente se ha desarrollado en los 
Laboratorios Thorn de Leicester una nueva lámpara 
fuente compacta de | kW parecida a una lámpara 
Thorn CSI de gran éxito, pero usando halidos de 
estano e indium para suministrar un espectro muy 
parecido al de la luz del dia a 5500 k. Dos tipos se 
encuentran disponibles, uno de los cuales tiene 
capacidad de reencendido en caliente. Los dos se 
fabrican en una simple bombilla o encapsulados en 
un alojamiento reflector PAR 64. En 6] caso de la 
lámpara de reencendido en caliente, esta Última 
tiene una superficie reflectora dicróica para evitar 
la posibilidad de trazado lo que tiene la ventaja 
adicional de reducir el calor en el haz. Las 
lâmparas se pueden accionar en el mismo circuito 
de la lámpara CSI con una eficiencia de 70 Lm/W y 
su-mantenimiento del lumen durante su vida (1000 
horas en la versión PAR) es superior al 90%, Las 
excelentes propiedades de producción de colores 
quedan poco afectadas por las variaciones en el 
voltaje. 

Las lámparas CID ya se encuentran en demanda 
para hacer peliculas en el local y se proyecta una 
tasa de 2-24 kW. 


UNA MEJOR ILUMINACION PROYECTADA 7 
CON CSI 
D. A. Brooks y P. Davenport 

El proyector OM 1000 con CSI 1 kW apareció por 
la primera vez en 1970 y desde entonces su valor ha 
quedado comprobado en todo el mundo. Sin 
embargo, ha habido una gran demanda 
especialmente por los estudios de televisión para la 
versfón de reencendido en caliente, y esta demanda 
es también muy importante en países donde las 
caídas de voltaje e interrupciones y la interrupción 
del suministro de la red suceden frecuentemente. 

Thorn ha llevado a cabo importantes 
investigaciones sobre el diseno de un nuevo 
proyector e encendidor para suministrar el 
arranque automática de la lámpara bajo estas 
condiciones, y un nueva alojamiento para la 
iluminación proyectada. Actualmente se encuentra 
disponible el 1000 HR que incluye esta 
característica y tiene condiciones mecánicas 
mejoradas como también el tamaño compacto que 
da una superficie reducida al viento y el poco peso 
de Ja guarnición original, Con la nueva iluminación 
proyectada, se incluyen instrucciones y datos con 
informaciones sobre el planeamiento y la instalación 
de la misma. 


COSTE Y AD DE LA 10 
ILUMIACION INDUSTRIAL 
R, C. Aldworth 

A pesar de que la buena iluminación puede jugar 
un papel importante en el bienestar industrial y 
llevar’a mejoras vitales en la producción, no se 
menciona muy a menudo inclusive en aquellas 
publicaciones que sirven a la industria de la 
iluminaciön. Esta aparente falta de interés se 
encuentra, no sdlo en el R.U., sino también en otros 
países. Sin embargo, el suministro de buena 


iluminacién, no necesariamente basado totalmente 
en costes y ahora de energía, es esencial para la 
prosperidad de la industria. El énfasis necesario en 
estes ahorros puede llevar a instalaciones:de baja 
calidad; por ejemplo, si el coste es el criterio 
principal, los sistemas para iluminación de techo 
alto podrán iluminar ademas las superficies 
innecesarias, Tales sistemas, en gran parte 
substituidas por esquemas fluorescentes desde la 
guerra mundial, están volviendo a ponerse de moda 
nuevamente a través del uso de lamparas de 
descarga de alta eficiencia, y esto ha llevado a un 
cambio en el diseno de los reflectores de una 
distribución concentrada a una forma de “ala de 
murciélago”. Las sombras proyectadas por el 
operario o por la maquinaria u otro equipo 
presentan un problema, Una comparación de una 
instalación de nave-alta de espacio cerrado con una 
que usa tubos fluorescentes y una en la que se han 
montado lámparas de descarga en los nuevos tipos 
de reflectores muestra la marcada reducción de 
sombras en el sistema fluorescente. Se discute el 
uso de jluminacidn localizada y direocional. 

Se establece la necesidad de que el ingeniero de 
iluminación presente su caso bien claramente y los 
esquemas basados solamente en los costos de 
instalación y de funcioriamiento pueden tornarse 
poco económicos a largo plazo, debido a la pérdida 
con.la producción lenta. 


RAYOS X EN LA INVESTIGACION 18 
DE LA ILUMINACIÓN 
H. J. Clewer 

Los rayos X no solamente se usan en medicina y 
las fotografías se llaman correctamente radiografías 
médicas, Las radiografías industriales se usan para 
revelar los defectos escondidos en la maquinaria, 
como por ejemplo, fallos internos en objetos 
metálicos. Estos producen fotografias del mismo 
tamaño que el objeto. Sin embargo, dos otros 
métodos de análisis, difracción de rayos X (XRD) y 
fluorescencia de rayos X (XRF) respectivamente, 
indican la estructura atómica de la substancias e 
identifican y miden las cantidades relativas de 
elementos químicas en una muestra. Los tres 
métodos se encuentran en uso en el Laboratorio de 
Iluminaciön Jules Thorn en Enfield: 

La radiografía, tradicionalmente usada para 
examinar piezas de metal fundido, está siendo 
usada cada vez más para revelar defectos 
escondidos en los componentes para la iluminación, 
tales como su integridad y la posición de los 
fusibles en los cascos de las lámparas, y la 
disposición interna de componentes "embutidos" en 
un dispositivo electrónico de control. 

La difracción de los rayos X depende de la 
dispersión de los rayos por los átomos de una 
substancia por ejemplo, un fósforo quimico que 
produce un formato único llamado “difractograma” 
típico de la substancia probada, Estas técnicas 
modernas y sensibles se usan para asegurar que los 
elementos químicos tóxicos se mantengan a.niveles 
muy inferiores a los recomendados por los limites 
de seguridad. 

La fluorescencia de los rayos X se obtiene 
activando los electrones que están más cerca del 
núcleo que aquellos activados por la luz o al U.V. 
Los elementos emiten líneas típicas de energía 
espectral como en un espectrómetro visible. Por 
este método se pueden obtener análisis cuantitativos 
rápidos de alta exactitud de fósforos bastante 
complicados. 


REQUISITOS CONTRAINCENDIOS 20 
PARA LUMINARIAS Y EDIFICIOS 
J- €. Greenhill y ©. T. Hambleton 

Las leyes que aseguran que el equipo de 
iluminación sea a prueba de incendio han afectado 
el diseno de luminarias, La “Marca de Seguridad” 
B.S.L. solamente se preocupa de la seguridad 
solamente pero el cumplimiento de sus exigencias 
puede afectar el rendimiento de las luminarias. Las 
especificaciones internacionales, en especial la 
Publicación IEC 598, también se deben considerar 
ya que se tornarán la norma armonizada de todos 
los países europeos y reemplazarán BS 4533 en su 
segunda edición. 

Se discuten los requisitos para las luminarias 
embutidas o formando parte de techos suspendidos 
como también las varias pruebas de inflamabilidad 
de luminarias convencionales descritos en BSS455, 

En este documento se incluyen varias pruebas de 
inflamabilidad, en especial las pruebas de "llama 
de gas” y “mandril caliente”. Esta última se aplica a 
las partes de material aislante que retienen partes 
activadas en posición y la anterior a quellas que 
protegen contra choques eléctricos. Otros 
reglamentos se aplican a otras partes de la 
luminación como pantallas de plástico o difusores. 

La prueba en la Sección de IEC 598 parte 1, 
limitando la temperatura de una superficie 
inflamable en la que se monta la luminaria, es de 
gran importancia. El cumplimiento de esta prueba 
permite que la luminaria se marque con el simbolo 
de F en un triángulo. 

La casa de pruebas de Thorn Lighting en Enfield 
está aprobada por el Departamento de Medio 
Ambiente del Gobierno Británico como casa 
registrada de pruebas. Su función es totalmente 
separada de aquellas partes del laboratorio que 
prueban guarniciones prototipo durante las 
primeras etapas de la fabricación. 


5 Y LA ILUMINACION 26 
CARRETERAS 
A. M. Marsden 

Los resultados de los datos recogidos por el 
laboratorio móvil de iluminación de carreteras 
descritos en el Lighting Journal No. 18 todavía se 
están elaborando, pero están empezando a surgir 
interesantes resultados en carreteras de doble 
dirección con limites de velocidad de 50 km/h. 

Los factores que afectan la interpretación son la 
falta de informaciones sobre la causa de los 
accidentes y los datos con mucho “ruído” que 
requieren una muestra muy grande para producir 
un resultado coherente. Una muestra estadística de 
100 sitios de 1 km fue producida en carreteras secas 
de 50 km/h, sin embargo sólo 41 produjeron 
resultados fiables para todas las calidades bajo 
estudio. Se han obtenido las medidas de 
iluminación promedia por las carreteras y sus 
alrededores para unas 74 lados y 89 carreteras 
enteras, 

Se puede llegar a la conclusión que la 
luminosidad promedio de carretera es un factor 
decisivo; con las luminarias cercanas mostrando 
también un modelo consistente que se correlaciona 
fuertemente con la luminosidad de la carretera 
como consecuencia del Código de Prácticas 
Británicas. Las carreteras con iluminaciones en la 
gama 1,2 a 2,0 cd/m? tienen una relación promedio 
de accidentes del 20/30% inferior a aquellos con 
iluminaciones inferiores a 1,2:cd/m?, 

Se están llevando a cabo otros trabajos, 
especialmente medidas en carreteras mojadas y se 
publicarán en otro edición del Lighting Journal. 
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In questa edizione. 


UNA NUOVA E COMPATTA SORGENTE 
DI LUCE PER ILLUMINAZIONE TELEVISIVA E 
CINEMATOGRAFICA 


Dott. H. Hall 

Una nuova e compatta lampada da 1 kW, simile 
nell'aspetto alla riuscitissima lampada Thorn CSI, 
ma con alogenuri di sagno ed indio per dare uno 
spettro che assomigli più da vicino a quello della 
luce diurna a 5500 K, è stata realizzata di recente 
presso i laboratori Thorn di Leicester. Attualmente 
sono disponibili due versioni, una delle quali con 
possibilità di riaccensione a caldo. Entrambe sono 
realizzate come semplici lampade oppure 
incorporate in un riflettore PAR 64. Per quanto 
riguarda la lampada con reinnesco a caldo, essa 
dispone di una superficie riflettente dicroica per 
evitare ogni possibilità di addensamento, il che 
presenta l'ulteriore vantaggio di ridurre il calore del 
raggio luminoso. Le lampade possono essere 
impiegate sul medesimo circuito della lampada CSI; 
possiedono un'efficienza di 70 lm/W, e il numero di 
lumen viene conservato ad oltre il 90% in tutto il 
ciclo di vita (1000 ore per la versione PAR). 
L'ottimo grado di resa dei colori risente pochissimo 
delle variazioni di tensione. 

Le lampade CID sono già richieste per le riprese 
in esterni, e si prevede che arriveranno a 2-2,5 kW. 


UN PROIETTORE CSI MIGLIORATO 7 


D. A. Brooks e P. Davenport 

I proiettori CSI e OM 1000 da 1 kW hanno fatto 
la loro comparsa nel 1970 e da allora hanno 
dimostrato la loro validità in tutto il mondo. C'è 
stata però una forte domanda, specialmente da 
parte degli studi televisivi, per una Versione con 
reinnesco a caldo, caratteristica questa 
particolarmente importante anche nei paesi dove si 
verificano di frequente cadute di tensione e 
interruzioni di corrente. 

La Thom ha fatto molte ricerche prima di mettersi 
a progettare un nuovo apparecchio ed accenditore 
che desse una riaccensione automatica e istantanea 
della lampada in tali condizioni, ma adesso è 
disponibile un nuovo corpo di proiettore, il modello 
OQ 1000 HR, che oltre ad incorporare la soluzione 
suddetta possiede anche delle caratteristiche 
meccaniche migliorate, con la bassa superficie 
esposta al vento, le dimensioni compatte e la 
leggerezza dell'apparecchio originale. 

ieme al nuovo proiettore vengono forniti 
istruzioni e dati tecnici, comprese le informazioni 
per l'installazione e la collocazione del proiettore. 


COSTI E QUALITÀ NELL'ILLUMINAZIONE 10 
TRIALE 


INDUS 
N. C. Aldworth 

Benchè una buona illuminazione possa contribuire 
notevolmente al benessere del personale negli 
ambienti industriali a condurre a notevoli 
miglioramenti di produzione, l'argomento: à solo 
raramente menzionato anche nei periodici e riviste 
che si rivolgono all'industria dell'illuminazione. Tale 
apparente mancanza di interesse esiste anche in 
altri paesi e non solo in Gran Bretagna, ma la 
predisposizione di una buona illuminazione, che non 
si basi solo ed esclusivamente sui parametri di costo 


e di risparmio di energia, è indispensabile attinchè 
l'industria possa prosperare. 

L'eccessiva ricerca del risparmio può risultare in 
installazioni scadenti: ad esempio, se il criterio 
principale è quello del costo, i sistemi con infissi 
alti possono dare luce su superfici che non ne hanno 
bisogno, Tali sistemi, che peraltro dopo la guerra 
sono stati largamente soppiantati dai sistemi a 
fluorescenza, stanno riconquistando gradatamente 
terreno mediante l'impiego di lampade a scarica di 
grande efficacia e ciò ha condotto ad un 
cambiamento di disegno dei riflettori da una 
distribuzione concentrata alla cosiddetta “ala di 
pipistrello". 

L'ombra creata dall'operatore, dalle macchine o 
altre attrezzature presenta una difficoltà da 
superare. Un confronto in un impianto di infissi alti 
poco distanziati tra un sistema a tubi fluorescenti ed 
uno a lampade a scarica montate nei nuovi tipi di 
riflettore ha rivelato una forte riduzione delle ombre 
nel sistema a fluorescenza. E discusso anche l'uso di 
illuminazione localizzata e direzionale. 

Si ribadisce la necessità di sentire con chiarezza 
la parola del tecnico addetto all'illuminazione perchè 

li impianti realizzati esclusivamente per 
‘economia di installazione e dei costi di esercizio, 
nei tempi lunghi, possono rivelarsi antieconomici 
per via dei danni o rallentamenti nella produzione. 


IRAGGI X NELLE RICHERCHE 16 
SULL'ILLUMINAZIONE 
P.I Clewer 

I raggi X non sono usati solamente in medicina 
per rea re le cosiddette radiografie mediche, ma 
servono anche nella radiografia industriale per 
rivelare difetti nascosti in una macchina, come ad 
esempio eventuali incrinature negli oggetti di 
metallo. Questo sistema produce immagini aventi le 
medesime dimensioni dell'oggetto, ma due altri 
metodi di analisi, diffrazioni a raggi X (KRD) e 
fluorescenza a raggi X (XRF), denotano 
rispettivamente la struttura atomica delle sostanze 
ed identificano e misurano le quantità relative degli 
elementi chimici nel campione, Tutti e tre i metodi 
sono impiegati nei laboratori della Jules Thorn 
Lighting di Enfield: 

La radiografia, che tradizionalmente serviva per 
esaminare i pezzi di fusione, viene usata sempre più 
per rivelare i difetti nascosti nei particolari dei 
gruppi luce, come ad esempio l'integrità e 
disposizione dei fusibili negli attacchi delle 
lampade e la izione interna dei componenti 
contenuti in un dispositivo elettronico di controllo. 

La diffrazione dei raggi X dipende dalla diffusione 
dei raggi dovuta agli atomi di una sostanza, ad 
esempio il fosforo di una lampada, che produce una 
immagine particolare chiamata “diffrattogramma”, 
che sarà diverso per ogni sostanza. Queste tecniche 
più aggiornate e sensibili vengono usate per 
verificare che le sostanze tossiche siano mantenute 
decisamente al di sotto dei limiti di sicurezza 
raccomandati. 

fluorescenza a raggi X si ottiene mediante 
l'eccitazione degli elettroni più vicini al nucleo 
rispetto a quelli eccitati dalla luce o dagli 
ultravioletti: gli elementi amettono linee spettrali 
tipiche di energia come in uno spettrometro visibile. 
Con questo sistema si possono effettuare analisi 
quantitative rapide e di grande precisione dei 
fosfori più complicati. 


PROVE ANTINCENDIO PER 
eg hee AUS DA ILLUMINAZIONE 


ED 
J. C. Greenhill e C. T. Hambleton 

La legislazione che impone la sicurezza 
antincendio agli impianti di illuminazione ha 
contribuito a modificare la realizzazione. dei relativi 
apparecchi. Il marchio di sicurezza BSI si occupa 
esclusivamente della sicurezza, ma per rispettarne 
le norme potrebbe essere necessario modificare le 
prestazioni delle apparecchi stessi. Bisogna inoltre 
prendere in considerazione la normativa 
internazionale ed in particolare la pubblicazione 
TEC 598; che è destinata a diventare norma 
comune per tutti i paesi europei e sostituire la 
norma BS 4533 nella seconda edizione. 

Sono discusse le norme riguardanti gli apparecchi 
di illuminazione incassati o che formino parte di un 
controsoffitto, nonchè le varie prove di 
infiammabilità per gli apparecchi convenzionali 
descritti nel BSS 455. 

Nel documento sono compresi vari test di 
infiammabilità, ed in particolare le prove a “fiamma 
di gas" e “mandrino caldo”, di cui la prima riguarda 
quelle parti del materiale isolante che devono 
supportare elementi in tensione mentre la seconda si 
riferisce ai materiali isolanti che proteggono dalla 
scarica elettrica, Altre norme ancora si riferiscono 
ad'altre parti di un apparecchio di illuminazione 
come ad esempio diffusori o paralumi in plastica. 

La prova nella sezione 12 della norma IEC 598 
Parte 1, che limita la temperatura di una superficie 
infiammabile su cui si monta un apparecchio di 
illuminazione è pure di grande importanza. 
L'ottemperanza a tale prova permette di marcare 
l'apparecchio: con la lettera “F” all'interno di un 
triangolo. 

Il Laboratorio prove di Enfield della Thorn 
Ligh è approvato dal Ministero Britannico 
dell'Ambiente con la qualifica di ambiente prova 
ufficiale. Le sue funzioni sono completamente 
distinte da quelle altre parti del laboratorio che si 
occupano di collaudare gli apparecchi prototipo 
durante le fase iniziali di realizzazione. 


L'ILLUMINAZIONE STRADALE E INCIDENTI 25 


A. M. Marsden 

I risultati dei dati raccolti dal laboratorio mobile 

r l'illuminazione stradale descritti nel Lighting 
ournal No 18 sono ancora in {ass di 

ma incominciano ad emergere risultati interessanti 
per quanto riguarda le strade a due sensi con un 
limite di velocità di 50 km/h. 

I fattori che influenzano l'interpretazione sono la 
carenza di informazioni circa le cause di 
incidenti ad i dati “clamorosi” che richiedono un 

rande campione per produrre dei risultati coerenti. 

n campione statistico di 100 tratti da 1 km è stato 
ricavato su strade asciutte con limita di 50 km/h, 
ma soltanto 41 tratti hanno dato risultati affidabili 
per tutti gli aspetti allo studio. Si sono ottenute 
misure di luminosità media stradala e circostante 
nonchè dell'uniformità complessiva per 74 tratti e 
luminosità media stradale per 89 tratti. _ 

Si può concludere che la luminosità media 
stradale sia un fattore decisivo: anche la luminosità 

dimostra un modello consistente che 

però è in stretta correlazione alla luminosità 
atradali ito delli 


più basso rispetto a quelle con luminosità inferiore a 
‚2 ed/m? 


Ein corso ulteriore lavoro, soprattutto rilevamenti 
e misurazioni su strade bagnate, di cui si parlerà in 
una edizione successiva del Lighting Journal: 


i detta edition. 


NY KOMPAKT METALLHALOGENLAMPA FOR 3 
TV- OCH FILMBELYSNING 
H. Hall 

En ny kompakt 1000 W urladdningslampa av 
metallhalogentyp har nyligen utvecklats av Thorns 
laboratorieri Leicester. Den nya CID-lampan liknar 
den populára stràlkastarlampan Thorn CSI. Genom 
tillsatser av tenn och indiumhalogenid har lampan en 
hagre färgtemperatur och ett spektrum som liknar 
dagsljuset vid 5500°K, vilket ar bast lämpat för 
farg-TV och filminspelningar. CID-lampan finns i två 
utföranden, som enbart lampa eller som Sealed 
Beam typ i en Par 64-reflektor. Bada finns också i Hot 
Restrike-utférande för snabb átertándning. Par 
64-versionen har dessutom kalljusreflekterande 
egenskaper som reducerar vármen, CID-lampan 
anvands med samma driftdon som den tidigare 
CSI-lampan. Liusutbytet ár 70 lm/W ljusbibehällningen 
under hela livslängden är mer än 90%. Den goda 
färgätergivningen påverkas mycket lite av 
spánningsvariationer. 

De nya CID- rna har redan blivit mycket 
efterfrågade och serien kommer att kompletteras med 
utföranden i 2-24 kW 


BÄTTRE BELYSNING MED NYA CSI OCH CID 7 
D A. Brooks och P. Davenport 

Thorn OM med CSI 1000 W lanserades 1970 och 
har genom sina produktfordelar fått en spridning över 
hela världen, Det har varit en mycket stor efterfrågan 
på en lampa med direkt återtändning från särskilt TV 
samt från länder, där spänningen varierar och 
stúmaybrott är vanligt; 

Mycket forskning gjordes innan Thorn startade 
utvecklingen av en ny armatur med tändare för direkt 
ätertändning av ljuskällan. Den nya armaturen 
OQ 1000 HR är en kompakt konstruktion med lag vikt 
och liten vindyta. 

Vid leverans av Thorn OQ 1000 HR bifogas 
instruktion för installation av armaturen. 


KVALITET OCH KOSTNADER VID 10 
INDUSTRIBELYSNING 
N C. Aldworth 

Trots att god belysning är mycket viktig för den 
industriella miljön och kan bidra till 
produktionsókningar, behandlas industribelysning 
alltför sällan i tidskrifter. Denna brist pà intresse 
möter man inte bara i England utan även i andra 
länder. Sverige kan dock sägas vara ett undantag; 
God belysning; som inte bara baseras på kostnader 
= energibesparing, är viktig for en framgångsrik 
industri. 


För stark betoning av låga kostnader och 
energibesparing kan ge dåliga anläggningar. Om 
kostnaden ár det huvudsakliga kriteriet, kan högt 
monterade armaturer ge spilljus och belysa ytor som 
inte behöver ljus Den här typen ay, installation som 
efter kriget ofta ersattes med lysrör, dr genom 
användning av hégeffektiva urladdningslampor 
(HID) pá vag tillbaka igen Detta har lett till en 
förändring av armaturerna fran smalstrálande 
reflektorer med koncentrerad ljusfördelning till 
batwingreflektorer (bredstrálande), 

Skugaor fran arbetare, maskiner eller annan 
utrustning är ofta ett problem, En jämförelse mellan 
en installation med högt monterade och tätt 
placerade armaturer, en lysrörsinstallation och en 
installation med HID:lampor armaturer med den nya 
reflektortypen visar att lysrörsanläggningen ger 
betydligt färre skuggor. 

Det bör betonas att belysningsplaneraren måste 
klart definiera målsättningen för en anläggning. 
Anläggningskalkyler baserade på låga installations. 
och drifts- kostnader kan på lång sikt visa sig vara 
mycket oekonmiska genom produktionsnedgang och 
stört materialspill. 


RÖNTENGENFOTOGRAFERING INOM 16 
BELYSNINGSFORSKNINGEN 

P.I Clewer 

Röntgen används inte bara inom de medicinska 
vetenskaperna. Industriell röntgenfotografering 
anvands för att upptacka fel i maskiner, t.ex. inre 
sprickor i metall. Bilderna är dá av samma atorlek som 
de fotograferade motiven. Två andra analysmetoder, 
réntgenfoto-bryting (XRD) och röntgen-flourescens 
(XRF) visar materians uppbyggnad och atomernas 
struktur samt indentifierar och mäter den relativa 
mängden kemiska bestàndsdelar. Alla tre metoderna 
används i Thorns belysningslaboratorier i Enfield. 

Röntgenfotograferingsom traditionellt används vid 
undersókning av metallgjutgods, anvands nu mer och 
mer för upptäcka dolda defekter hos 
belysningskomponenter. Man kontrollerar t.ex om 
saktingarna är hela och rättmonteradei 
lampsocklarna. 

Röntgenfluorescens (X-ray fluorescence) innebár att 
ett ämnes atomer sprider róntgenstrálarna t.ex. 
urladdningslampornas invándiga pulverbelággning. 
Detta ger ett mönster “diffractogram”, som är 
specifikt for det undersókta ¿mnet. Dessa nya och 
mycket kánsliga metoder anvànds fór att kontrollera 
att giftiga kemikalier hålls under rekommenderade 
värden: 

Röntgenfluorescens (X-ray fluorescence) innebär att 
man tvingar elektronema närmare atomkärnan än vad 
som är fallet vid vanligt ljus eller U.V -ljus. På detta 
sätt uppstär typiska spektrala energilinjer som i en 
spektrometer och man far en snabb ock mycket 
noggrann kvantitativ. analys av ganska komplicerade 
fosfortyper. 


KRAV PA BRANDSAKERHET 20 
J. C. Greenhill och ©. T. Hambleton 

Kray pà brandsäkerhet päverkar utformningen av 
armaturer. BSI:s "Safety Mark” (skyddsmarke) gäller 
endast säkerhet och om man slaviskt följer dess 
fordringar kan detinverka negativt pà ljusutbytet. 
Internationella specifikationer, särskilt IEC 
publikationen 598 måste beaktas. Den kommer att bli 
standard i alla europeiska länder och ersätter andra 
utgåvan av BS4533. I utgåvan BSS455 diskuteras 
krav på armaturer som är monterade i eller är del av 
hängande innertak och tester som gjorts 
beträffande konventionella armaturers brandfarlighet 
beskrivs. 

I publikationen behandlas olika brandtester bl.a. 
gasilamme- och hett dornprov; gasflammeprov gäller 
de isolerande materialdelar som håller 
spänningsförande delar på plats: Dornprovet gäller 
de delar som skall skydda mot oavsiktlig beröring av. 
spänningsförande detaljer. Övriga bestämmelser 
gäller t.ex. plastkåpor och bländskydd. 

Det prov som beskrivs i avdelning 12 i TEC 598, 
del I, handlar om temperaturbegránsning pa ytor pa 
vilka armaturer monteras. Om detta prov, som är 
mycket viktigt, godkänns kan armaturen markeras 
med Fi en triangel. 

Thorns “elektriska materialkontrollanstalt” i Enfield 
är godkänd av den engelska regeringen; Dess 
verksamhet är helt avskild fran övriga avdelningar av 
laboratoriet. 


VÄGBELYSNINGAR OCH OLYCKOR 28 
A. M. Marsden 

Det mobila vagbelysningslaboratoriets samlade 
data om vagbslysning och olyckor som beskrevs i 
Lighting Journal nr 18 bearbetas fortfarande. 
Intressanta resultat för dubbelriktade vägar med 
hastighetsbegransningen 50 km/tim har framkommit, 
Faktorer som påverkar tolkningen av data är dels 
otillräcklig information om orsaken till olyckor, dels 
motsägande uppgifter som kräver ett större urval 
eller ytterligare undersôkningar för att kunna tolkas 
entydigt. Ett statistiskt urval på 100 ställen, med ett 
avstånd på 1 km, gjordes på torra vägar med 
hastighetsbegränsningen 50 km/tim, 

Endast 41 ställen gav tillförlitliga resultat för alla 
de e pet som studerades. Matningar ay den 
genomsnittliga väg- och omgivningsluminansen 
gjordes pà 74 ställen och av den genomsnittliga väg 
luminansen pa 89 plaster 

Man kan dra slutsatsen att den genomisnittliga vag 
luminansen är en avgórande faktor: 
omgivningsluminansen visar också ett konsekvent 
monster men detta korrelerar mycket starkt med 
vágluminansen enligt “British Code of Practice”. 
Vägar med en luminans pá 1,2 till 2.0 cd/m? hari 
medeltal omkring 20-30% färre olyckor än de som har 
en luminans under 1.2 od/m?. Ytterligare 
undersökningar, särskilt mätningar pà våta vagar, 
föreligger ock kommer senare att rapporteras i 
“Lighting Journal”. 
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